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Abstract 
The basic principle of inverse sampling is that one continues to sample subjects 
until a predetermined number of index subjects with certain attribute of interest 
are observed. It has been proposed as an alternative to the commonly used bino-
mial sampling when the subjects arrive sequentially, the underlying response of 
interest is acute, and the maximum likelihood estimators of some epidemiologic 
indices are undefined. Its applications in biological and medical studies have re-
ceived a lot of attention recently. Although existing asymptotic methods under 
inverse sampling provide statisticians and epidemiologists with a fast device in 
large-sample studies, their reliability in small-sample studies has long been sus-
pected and criticized. Therefore it is of interest to study the behaviors of the test 
statistics when sample sizes are small or moderate. 
In this thesis, we are interested in comparing the efficiency between a new 
procedure and a standard procedure by using one-sided hypothesis test. Under 
this objective, rate ratio becomes our measurement of interest, which is the prob-
ability of success under new procedure divided by the probability of success under 
standard procedure. 
Then five test statistics are going to be investigated, via, (i) test statistic 
based on sample estimates (unconditional MLE) (ii) score-type test statistics 
(restricted MLE) (iii) non-test-statistic-based conditional exact procedure (iv) 
i 
conditional exact procedure with test-statistic-based on unconditional M L E and 
(v) conditional exact procedure with test-statistic-based on restricted MLE. The 
true levels of significance will be computed when the critical values were deter-
mined by the asymptotic results. Then the power of each test was also computed 
and after that, there will have a comparison between different test statistics. 
After the comparison, we observed that none of the test statistics has compar-
atively good performance when the probability of success under new procedure is 
small. On the other hand, when the probability of success under new procedure 
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Over the past decades, inverse sampling (Haldane 1945a, 1945b) had been de-
veloped and considered to be a more appropriate sampling method than the 
traditional binomial sampling under the situation that the underlying response 
of interest is acute or the maximum likelihood estimator of some indices are unde-
fined (Lui, 2000a). This method can be a useful alternative to binomial sampling 
in cohort studies (Lui, 1995a, 1995b, 1996c) and it has been used in various case-
control and epidemiological studies for rare disease. Since the underlying disease 
is rare, it will have large or non-negligible probability of getting only a few or 
even zero cases with certain attribute of interest in a fixed sample size under 
binomial sampling. Moreover, according to Cochran (1977), the estimation of 
the population prevalence may have a large relative error when the underlying 
population prevalence is small under binomial sampling. Therefore, to ensure a 
reasonable number of cases could be obtained and control the relative error of 
estimation, we may consider the use of inverse sampling, in which we continue 
to sample subjects until a predetermined number of index subject with certain 
attribute of interest is obtained. 
1 
In an early stage, inverse sampling had been proposed for testing the hypoth-
esis of equivalent disease rates between two populations and Lui (1995a) had 
discussed the estimation of the underlying prevalence rate. In this thesis, we 
focus on testing the equivalence/non-inferiority between a standard procedure 
and a new procedure under inverse sampling by using risk ratio. To trace back 
to an early decision on testing hypothesis of equivalence disease rates between 
two populations, Bennett (1981) proposed an asymptotic F-test for testing the 
equality of two groups via relative risk. Furthermore, Bennett (1986) use a series 
of 2x2 tables to generalize his result by using a logarithmic transformation and 
large sample theory. However, the point estimator considered by Bennett (1981) 
was biased. In order to remove the bias, Roberts (1988) proposed a plan by using 
mixed sampling of a binomial with negative binomial to estimate the relative 
risk. In which Roberts suggested of using binomial sampling for the exposed and 
negative binomial sampling for the non-exposed. Unfortunately, the proposed 
proportion estimator was still subjected to a large relative error when the under-
lying disease is rare. Later, Lui (1996b) derived a uniformly minimum variance 
unbiased estimator (UMVUE) of relative risk and he (1995a, 1996c, 1999) consid-
ered asymptotic confidence intervals for risk ratio, odd ratio and risk difference 
respectively. 
However, when the sample sizes are small, those asymptotic procedures based 
on large sample theory may be unreliable. Lui (1995b) considered exact con-
ditional confidence interval estimators for relative difference and relative risk in 
cohort studies and developed an exact hypothesis testing procedure based on the 
proposed exact conditional confidence interval estimators. Lui (1996a) continued 
to study the power calculation and sample size determination through exact con-
ditional test under the null hypothesis of unity risk ratio or zero risk difference. 
2 
He (1997a) further developed the exact power calculation and sample size deter-
mination for testing the null hypothesis of non-unity risk ratio. 
In our study, we focus on studying the performances of different test statis-
tics under inverse sampling. Based on the finding of Lui (1995a), we construct 
an asymptotic test based on unconditional maximum likelihood (sample-based) 
estimate for testing the non-inferiority between two populations by using risk 
ratio. This method is basically based on logarithmic transformation and Wald-
type statistic. However, some recent studies (Farrington, and Manning (1990); 
Newcombe (1998)) showed that this test statistic evaluated by this sample-based 
estimate could be quite unreliable in sample size approximation, and the per-
formances of confidence intervals constructed by the sample-based test statistic 
were usually unsatisfactory. Therefore, we proposed to develop a more reliable 
asymptotic test statistic which is a score-type test based on restricted maximum 
likelihood estimate under null hypothesis. 
It is noteworthy that, asymptotic procedures are not reliable under small sam-
ple design due to the large sample approximation. Therefore, we also consider the 
conditional exact procedures under small sample design. The basic idea of this 
procedure is to eliminate the nuisance parameter by conditioning on the marginal 
total. After that, the statistical inferences can be made by using this resultant 
conditional distribution. According to Lui (1995a, 1996a), those existing con-
ditional exact procedures in small sample for inverse sampling depend only on 
conditional probability function. That means all the analytic results are con-
ducted only according to the ordering of all possible observations and not depend 
on the test statistic we used. In order to improve this limitation, we propose to 
develop a test-statistic-based conditional exact procedure in which the statistical 
3 
inferences for relative risk or relative difference can be drawn according to the 
ordering of all possible configurations against the null hypothesis. Based on the 
existing test statistics, this test-statistic-based conditional exact procedure can 
be developed easily. In our study, we use those test statistics which we have 
been introduced in the previous section of asymptotic procedures, they are the 
asymptotic test statistics based on sample-based estimate and restricted maxi-
mum likelihood estimate. 
In this thesis, we will firstly introduce the basic concept of inverse sampling in 
Chapter 2. We will discuss the difference between usual binomial sampling and 
inverse sampling, and also the reasons why non-inferiority testing method is useful 
to evaluate two procedures in modern design. After that, we will explain the test 
statistics more detail in Chapter 3. These statistics included asymptotic test 
statistics based on unconditional maximum likelihood (sample-based) estimator; 
asymptotic test statistic based on restricted maximum likelihood estimator. Then 
it will be followed by three conditional exact test statistics. They are non-test-
statistic-based conditional exact procedure; test-statistic-based conditional exact 
procedure in which we use the statistics based on unconditional and restricted 
maximum likelihood estimators. Therefore we have totally five test statistics and 
we will describe the procedures and rejection rule of the hypothesis testing in each 
test statistic. Furthermore, we will conduct a simulation study in Chapter 4. In 
this chapter, we apply S-plus (2000) to generate 10,000 samples to estimate the 
true type I error rates and power performances in different situations. Moreover, 
we will interpret the simulation results obtained by each test statistic. After 
analyzing the results, we will finally draw a conclusion of our simulation study 
in Chapter 5 in which we may try to compare the performances of different test 
statistics and then make a decision on which test statistic perform better under 
4 
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2.1 Binomial vs Inverse Sampling 
Suppose a population can be divided into two groups according to some char-
acteristics, labeled arbitrarily as "success" or "failure". The probabilities of a 
randomly selected subject begin success and failure are tt and I-tt, respectively. 
In order to study this population, the classical approach is the binomial sampling. 
A random sample of size n is drawn from the population and let Yand Z = n-Y 
be the numbers of successes and failures in the sample. It is well known that Z 
is binomial distributed with probability mass function 
(n\ 
Pr{Z = r I tt) = (l-TryV^-r, r = 0’ 1,.. . ’ n; 0 < tt < 1. (2.1) 
V w 
Unfortunately, if the occurrence of being failure is rare (i.e. 1 - tt = 0), the 
6 
coefficient of variation 
]/n(l - tt) 
for the sample proportion of cases under binomial sampling can be very large 
(Lui, 1996b). Moreover, when 1 — tt is very small, the probability of obtaining 
zero failure cases in our sample may be non-negligible for small or even moderate 
sample size. Therefore, in order to control the relative error of the proportion 
estimate, we may apply inverse sampling. 
For inverse sampling, Bernoulli trials will be continued to draw until a spec-
ified number of failures, r is obtained. Under this sampling scheme, a certain 
number of failures in observed. The number of successes, Y is known to be neg-
ative binomial distributed with probability mass function 
y + r — 1、 
= = (1 - 7r)V, 2/ = 0 ， l , . … （ 2 . 2 ) 
V y 
2.2 Equivalence / Non-inferiority Test 
In this thesis, we are interested in testing the equivalence/non-inferiority between 
two procedures. More specifically, suppose a new procedure is proposed and com-
parison is attempted to make between this procedure and the standard procedure. 
Let TTN and tt^  be the probabilities of success under new and standard procedures, 
respectively. Now, we assume the measure of interest is the rate ratio R = TTTV/TTS. 
In this case, tt^v is expected to be possibly less than TTS and we may consider this 
7 
problem as a one-side test with the null hypothesis Ho ： R < Ro versus the alter-
native hypothesis Hi : R > Ro , where Ro is a pre-specified value and 0 < < 1. 
It is useful to have non-inferiority testing in modern designs for the evaluation 
between procedures since it is often of great interest to examine whether a time 
effective, less toxic or less expensive procedure is medically non-inferior to a 
standard procedure. Lui (1997a) described a health care trial and would like 
to establish no deterioration in the quality of patient care provided by nurse-
practioners (i.e. service which is supposed to be cost and time-effective) compared 
with the physicians (i.e. service which is supposed to be expensive). Therefore we 
follow Lui's works and let TTN and tt^  be the probabilities of patients who do satisfy 
the medical care provided by nurse-practioners and physicians, respectively, and 
compare the satisfaction probabilities from the nurse-practioners and that from 
physicians. We are interested not only in the equivalence of these two procedures 




3.1 The Model 
Suppose independent inverse samples are drawn under both the new and standard 
procedures with parameters tn and rs respectively. Then we can summarize the 
data into a 2x2 table: 
Procedure 
New Standard 
success yM ys 
failure r^ rs 
total 71TV ns 
Then the likelihood function of ttn and its is given by 
I \ I \ 
, 、 YN + - 1 y. -VN + rs - I 
L[7TN,Trs VN^ys) = X 
� vn y y. — VN J 
( 1 - - 7 T S Y S N N �" " S ( 3 . 1 ) 
where y. =yN + Vs and 讲=0，1,2，..., for i = S, N; 
9 
or equivalently, 
/ \ ( \ 
” … � VN^tn-I y. — yN + rs — l 
L { 7 T n , R \ V N ^ y s ) = X 
� vn y y y -VN ) 
(1 - - TOvp尺—(y - y N + r " s ) 兀 ( 3 . 2 ) 
It is easy to see that the maximum likelihood estimators of tt^t and ns are 
VN , ys 
PN = ; and PS = ^ ； 
VN -\-rN ys + rs 
respectively. Also the maximum likelihood estimator of R is 
PS 
3.2 Asymptotic Behaviors of the Estimators 
Considering the maximum likelihood estimator pi = yi/(ri + ？/j), i = N, 5; in 
order to construct the distribution for pi based on large sample theory, write 
Pi = g(yi) and expand g{yi) in Taylor series around the point E{yi) = Then 
we can find that, 
_ ^ gmvi)) 
= (n7r^)/(l - TTi) 




VAR{PI) ^ [9'{E{YI))F • VAR[YI) 
厂 1 2 
= n Tj-Kj 
= . ( n + (n7r,)/(l-7r,))2j • (1 - 7r,)2 
= ( 1 - ttQ^ TT, 
n 
Therefore, Lui (1997a) noted that when r is reasonably large, the test statistics 
(Pi - y/Fi/y/{l- niYTti (3.3) 
asymptotically follows a standard normal distribution, where tt^  is any consistent 
estimate of tTj under inverse sampling {i = N, S). In order to improve the normal 
approximation of the sampling distribution of the risk ratio, we may consider of 
using logarithmic transformation. 
By applying the delta method again, it is simply to show that 
( (1 
logp^iV l o g T r 。 " ^ ( 3 . 4 ) 
V TilTi / 
In order to test the equality of two proportions p^ and ps, we need to construct 
the distribution of \og{pN/ps) so that we can compare the rate ratio between two 
procedures. Therefore, 
� ⑷ ， i l ^ + i l ^ ) (3.5) 
\PSJ \ J VnTTn RSTTS J 
Then we can obtain the test statistic 
11 
^ = (log(pN/P5) -logi^o) (3 6) 
- / ( I - 开 丨（1-开 S)2 • 
V '''N^ N rsTTs 
which also follows an asymptotic standard normal distribution. 
3.2.1 Asymptotic Test Statistic based on Unconditional 
Maximum Likelihood Estimate 
After obtaining the test statistic (3.6), Lui (1997a) simply suggested of using the 
unconditional maximum likelihood pi as & consistent estimate of ni under inverse 
sampling, i.e.,开《=IH {I = N, S) for general statistical inference. Now, we recall 
the test statistic (3.6) as Z = Z(pN,Ps)-
2 = (log(Piv/ps) - log RQ) (3 7) 
— J J I - P N ) ^ 丨 ‘ 
V '^NPN rsps 
Hence for hypothesis testing, the new procedure could then be treated as non-
inferiority by rejecting the null hypothesis if 
where is the upper 100(a产 percentile of a standard normal distribution. 
Since the test statistic based on the sample-based estimate does not show an 
obvious modification when other parameters change in value, the sample-based 
estimate has no directly restriction due to other parameters. Therefore, it is note-
worthy that the test statistic based on this kind of estimate is generally inferior 
to those based on restricted maximum likelihood estimate under null hypothesis. 
12 
Moreover, when considering binomial trials, Farrington and Manning (1990) ex-
perimentally demonstrated that the approximation of sample size could be quite 
unreliable when the null variance of the test statistic was evaluated at the sample-
based estimate. Due to this limitation, Tang, Tang and Chan (2003) suggested 
that test statistic based on restricted maximum likelihood estimate under the 
null hypothesis may perform better for hypothesis testing and confidence interval 
construction. In the next section, we will discuss more detail about the restricted 
maximum likelihood estimate. 
3.2.2 Asymptotic Test Statistic based on restricted max-
imum likelihood estimate 
In order to obtain the restricted maximum likelihood estimate, we recall the 
likelihood function as follows: 
yyv + ryv _ 1 A ( y. — VN +RS - I 
L = ( 1 —7r;v;r(l — • 汉 〜 双 s 
、 vn 乂乂 y. -vn y 
YN + R J V - L 、 ( Y.-YN + RS-~L、， 、” 
= (1 - T^NY" X 
、 VN 乂乂 y. - VN 身 
{R - TVNYSR-^Y-YN+RS^N从. ( 3 . 8 ) 
Then the log-likelihood function is given by 
In L = constant + TN ln(l — tt^ v) + rs ln(i? — tt^ v) 
-{y. -yN + rs) InR^y. In ttm- (3.9) 
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Hence we can obtain the restricted maximum likelihood estimate of ttn by taking 
the first order derivative of InL with respect to TTN. When R = R。, 
^ + ^ (3.10) 
OTTN fi=Ro 丄一冗TV KO — T^N 兀 TV 
Setting the partial derivative (3.10) equals to zero, we have a quadratic equation 
of ttat, i.e., 
/(tt^v)三[y. + 7-iv + rs)7VN^ - {TNRo + rs + V-Ro + + y-Ro 二 0. (3.11) 
Then the roots of this equation is 
- B 士 Y / B I - ^ A C 
where 
A = + Tat + TS, 
B = -{TNRO + rs-\- y.Ro + y.), 
C = Y.RO. 
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First of all, we show that the roots of equation (3.11) are real: 
From equation (3.11), 
A = B"^  - 4.AC 
={TNRO + + y.Ro + Y.F - 4(y. + r7v + rs){y.Ro) 
= R N ^ R O ^ + RS^ + Y^ + Y^RO^ + 2RNRORS _ 2RNY.RO 
-2RSY.RO - 2Y.'^RO + + 2RSY. 
二 {VN'^Ro^ + rs^ + y.2 + + 2rNRors - 2rNy.Ro 
•凡2 _ 2rsy. + 2rsy.Ro - 凡）+ Arsy. - 4rsy.Ro 
={tnRo + rs-y.-\- y.Rof + irsy.{l - Ro) 
> 0. {Since 0 < RO < 1) 
Now, we show that only the smaller root is admissible; note that / is a quadratic 
equation of tttv and tt^ v takes value between zero and R。. 
When TTyv = 0, 
/(O) = y.Ro > 0. 
When TTjv = Ro, 
f{Ro) = y-Ro^ + tnRo^ + rsRo^ - tnRo^ - rsRo - y.Ro^ - y.Ro + y.Ro 
=[Ro - lYsRo < 0. 
Since /(O) > 0 and f(Ro) < 0, / must be a decreasing function from positive 
to negative value as TTJV increase from 0 to R。, and only the smaller root of tt^ v 
15 
is included within this interval. By Intermediate Value Theorm, there must be a 
value of TTiv such that /(?!>) = 0. Therefore, the smaller root of equation (3.11) 
is the restricted maximum likelihood estimate of ttn under null hypothesis, i.e., 
. - B - V B ^ — 4AC 
^ . 
Then, we can replace 长i in equation (3.6) by this tt^  to form a new test statistic 
八 A 
Z (Z = Z{7TN, TTs), where its = ^n/Rq) for hypothesis testing. 
念=(log(Piv/p5) - log (3 
— / ( I - 升 Ar)2 丨（1-升 5)2 • 
V '^NT^N rsns 
Hence for hypothesis testing, the new procedure could then be treated as non-
inferiority by rejecting the null hypothesis if 
where 2；^  is the upper 100(q：)认 percentile of a standard normal distribution. 
3.3 Conditional Exact Procedures 
When y. = yN + Vs is small, those asymptotic test procedures introduced before 
may be unreliable since they are all based on large sample theory. In this sit-
uation, exact procedure is believed to be more reliable. The basic idea of this 
procedure is to eliminate the nuisance parameter (which is tt^v in our case) by 
conditioning on the marginal total y.. Then we can conduct all statistical infer-
ences by using this conditional distribution of Ypj. According to Lui (1997a), it 
is easily shown that the conditional distribution of Yn = Vn given a fixed total 
number of subjects y. = yN + ys with attributes of interest, is given by 
16 
PRIXN = YN\Y.',RN,RS,R、 
/ \ I \ 
VN-^TN - I y- - VN + RS - I ^ 
RYN 
� VN / Y.-VN J 
= / — — W (3.13) 
y-^r^-i y.-y + rs-l 
2^y=0 ^ 
V ^ A “ / 
where = 0,1, . . . , y.. 
3.3.1 Non-test-statistic-based procedure 
By using the above conditional distribution, we can construct a non-test-statistic-
based procedure, in which we only consider the ordering of all possible observa-
tions. Hence for conditional exact hypothesis testing, the new procedure could 
then be treated as non-inferiority by rejecting the null hypothesis if 
y-
Y ^ PR(YM = ryv, RS, R) < a. (3.14) 
y'=yN 
3.3.2 Test-statistic-based procedure 
It is noteworthy that the above exact procedure is not a test-statistic-based pro-
cedure, since it does not depend on the test statistic value of each observation. 
Therefore, on the other hand, given the total number of subjects y. with attributes 
of interest and any test statistic T{ypj] y.), we can construct another testing pro-
cedures based on the ordering of all possible test statistic values. Hence for 
conditional exact hypothesis testing, the new procedure could then be treated as 
17 
non-inferiority by rejecting the null hypothesis if 
PT{Yn = tn, rs, R)<a (3.15) 
T{y*-,y.)>T{yN-,y.) 
where T{Ym； Y.) could be any possible test statistics. In our study, we consider 
the test statistics which are introduced before. They are test statistic based on 





In order to evaluate the finite sample performances of those asymptotic and exact 
tests, simulations are carried out. We assume that the pre-determined number 
of index subjects r without the attributes of interest in each groups are equal 
(ryv = rs = r). Note that given the values of Ro{= t^n/t^s) and vryv, the underly-
ing parameter tts could then be determined by using the equation: tts = ttn/Ro-
In our study, we consider the situations as follows. 
In which the pre-determined number of index subjects r equals to 5, 10, 15 
and 20; TTN equals to 0.1，0.2，..., 0.9; the underlying risk ratio R。under null 
hypothesis equals to 0.1, 0.2，..., 1.0. For each combination of these parameters, 
10,000 samples are generated to compute the type I error rate at 1% , 5% and 
10% levels of significance. For the cases with pi = 0 (i = N, S), those proposed 
test procedures would be inapplicable. Therefore in our simulation, we ignore 
those cases with yi = 0. Then the estimated Type I error rate is calculated as the 
proportion of rejecting H。over the total number of replications less the number 
of samples in which yi = 0. 
19 
When calculating the powers in each test, we use the same configurations as 
above. Since we need to estimate the probability of reject H。given H。is false, its 
is determined by using the equation: tt^  = TTJ^/R, where R is the risk ratio under 
alternative hypothesis. In our study, we focus the evaluation on one-sided test 
procedure, therefore R should be greater than R。. For each value of R。，there 
are 5 values of R with equal interval between RO and 1. Then R is considered as 
the following situations: 
When Ro = 0.1; R = 0.28, 0.46，0.64, 0.82, 1.00 
When Ro = 0.2; R = 0.36，0.52, 0.68，0.84, 1.00 
When Ro = 0.3; R = 0.44, 0.58, 0.72, 0.86, 1.00 
When Ro 二 0.4; R = 0.52, 0.64, 0.76, 0.88，1.00 
When Ro = 0.5; R = 0.60，0.70, 0.80, 0.90, 1.00 
When Ro = 0.6; R = 0.68, 0.76, 0.84，0.92, 1.00 
When Ro = 0.7; R = 0.76, 0.82, 0.88, 0.94, 1.00 
When Ro = 0.8; R = 0.84, 0.88, 0.92, 0.96, 1.00 
When RO = 0.9; R = 0.92，0.94，0.96, 0.98, 1.00 
Then the power is calculated as the proportion of rejecting H。given H。is 
false over the total number of replications without the number of samples in which 
yi = 0. 
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4.1 Simulation Results - Type I error rate 
When studying the statistical hypothesis testing, it is important to study the 
type I error rate of a test statistic as well as its power. The definition of type 
I error is defined as rejecting null hypothesis given that the null hypothesis is 
true. Therefore, in our study, we form some simulation studies with different 
combinations of the parameters so as to study the performance of different test 
statistics by reviewing their type I error and power performance simultaneously. 
4.1.1 Asymptotic Test Statistic based on Unconditional 
M L E 
For the asymptotic test based on unconditional M L E (3.7), we observed that 
there is a decreasing trend for the true type I error rate when the value of risk 
ratio Ro under null hypothesis increases and the response probability of being 
a case with certain attributes of interest from the new procedure tt^  decreases. 
From the results, we observed that when R。is just a little bit greater than tt^v 
(except the situation when tt^v = 0.9 and R。= 1.0), most of the cases have type 
I error rate greater than the level of significance a. In contrast, when R。is large, 
most of the cases have type I error rates less than a. Especially when R。equals 
to 1，all cases have type I error rates smaller than a. Moreover, there are more 
cases with type I error rates closer to a when r is large compared with small value 
of r. 
At 1% level of significance, there are only a few cases with type I error rates 
close to a. When r is small, we observed that quite a lot of cases have zero type 
I error rate especially when ttw is small. At 5 % level of significance, the type I 
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error rate is closer to a when r is large and R。is in the middle values between 
TTyv and 1. Finally, at 10% level of significance, only a few cases have the type I 
error rates closer to ot when r is small. But as r becomes larger, more cases have 
closer values to A, especially when tt/v becomes larger and R。closes to 1. 
Moreover, when comparing different levels of significance, we found that at 
10% level of significance, there are more cases with type I error rates greater than 
a; but less cases at 1% level of significance. 
4.1.2 Asymptotic Test Statistic based on Restricted M L E 
For the asymptotic test based on restricted M L E (3.12), we observed that there is 
a generally increasing trend for the type I error rate when the risk ratio Ro under 
null hypothesis becomes larger, this phenomenon is opposite to the asymptotic 
test based on unconditional M L E (3.7). But when the value of TTN is small (less 
than 0.3, say), we found that this increasing trend is not very stable, since the 
value of the type I error rate will increase as R。increases to a certain value; after 
that, the type I error rate will decrease as R。tends to 1. Prom the results, we 
observed that when R。is just a little bit greater than tt^v (except the case when 
tttv = 0.9 and R。= 1.0), almost all the cases have type I error rates less than a. 
In contrast, when R。equals to 1，most of the type I error rates are greater than 
Ot. When tt^v is small, we observed that there are more cases with type I error 
rates greater than a in large value of r. On the other hand, when tt^v is large, 
there are more cases with type I error rates greater than a in small value of r. 
At 1% and 5% levels of significance, only a few cases with type I error rates 
close to a, but there are more cases with type I error rates greater than a at 1% 
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level of significance. Also, we observed that all zero type I error rates only occur 
when TTyv equals to 0.1 and 0.2 at these two levels of significance, especially at 1% 
level of significance. At 10% level of significance, more cases have type I error 
close to a when comparing to 1% and 5% levels of significance. Besides these, we 
also found that the type I error rate will be closer to a when r becomes larger. 
4.1.3 Non-test-statistic-based Conditional Exact Test 
For the non-test-statistic-based conditional exact procedures (3.14)，we observed 
a similar phenomenon to the asymptotic test based on unconditional M L E (3.7), 
there is a generally decreasing trend for the type I error rates as R。increase and 
TTyv decreases. Also, there are quite a lot of cases have zero type I error rates 
especially at 1% level of significance when r and tt^v are both small. Besides 
these, we also found that all cases have the type I error rates less than o；, except 
three cases. They are tabulated as follows, 
r TTyv Ro Oi Type I error rate (in percentage) 
"cage 1 ~ 5 " " “ 1 1 . 6 5 7 8 
"case 2 0.9 1.1200 
"case 3 II 15 I Q.8 1.0 1% 1.1200 
Table 4.1: cases with greater type I error rates than a 
We can see that all these three cases have greater type I error rates than the 
corresponding a value. Also, we observed that when TTyv is small, nearly all the 
cases have the type I error rates far more less than a; but when TTN becomes 
larger and tends to 0.9, more cases have closer type I error rates to a, especially 
when r becomes larger. 
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4.1.4 Test-statistic-based Conditional Exact Test 
For the test-statistic-based conditional exact procedures (3.15), we obtain nearly 
the same result of type I error rate when using test statistic based on uncondi-
tional and restricted MLE. Also, both test statistics have quite similar results 
to the non-test-statistic-based procedures (3.14)，especially when r is large. The 
similarities include, first, there is a generally decreasing trend for type I error 
rates as R。increases. Second, there are quite a lot of cases have zero type I error 
rates especially at 1% level of significance when r and TTN are both small. Third, 
more cases with closer type I error rates to a as tttv increases, especially when 
r is large. Fourth, there are only 3 cases with greater type I error rates than a, 
which we have introduced in the previous paragraph. 
When considering the cases with different type I error rates between non-
test-statistic-based and test-statistic-based conditional exact procedures, we ob-
served that those different cases mostly occur when r is small. By using the 
test-statistics-based on unconditional MLE, almost all the different cases have 
greater type I error rates than that in using non-test-statistic-based procedures. 
Then by using the test-statistic-based on restricted MLE, all the different 
cases have greater type I error rates than that in using non-test-statistic-based 
procedures. It is noteworthy that although almost all the different cases in both 
unconditional and restricted M L E are greater than that in non-test-statistic-based 
procedure, they are still smaller than a. 
When comparing the results of using test-statistic-based on unconditional and 
restricted MLE, we observed that under unconditional MLE, there are 6 cases 
with smaller type I error rates than restricted MLE, but 4 cases greater than 
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restricted MLE. 
4.2 Simulation Results - Power 
After studying the type I error rates of different test statistics, it is also important 
to compare their power values, which is defined as rejecting null hypothesis given 
that the null hypothesis is false. Since in real situation, a test can be constructed 
with a precise type I error rate but losing its power. Therefore, we are going to 
study the power performance of each test statistic in this section. 
4.2.1 Asymptotic Tests - Similarity and Difference be-
tween using Unconditional and Restricted M L E 
For both asymptotic tests based on unconditional and restricted MLEs (3.7 and 
3.12, resp.), there is an increasing trend for the power value as RA under alterna-
tive hypothesis increases from the corresponding Ro to 1. Moreover, the value of 
power increases as TTM and r increase. In contrast, when the value of R。increases, 
the power value decreases. These results are reasonable since as RA increases, the 
difference between the corresponding R。and RA will be increased, as a result, 
power value increases. Then as R。increases, the value of R。and RA will be closer 
to each other, therefore, power decreases. 
When using the unconditional MLE, we observed that the decreasing speed of 
power values as Ft。increases from 0.1 to 0.9 is faster than that of restricted MLE. 
For example, when setting r = 10, TTN — 0.5, RA = l.O at 5% level of significance 
in our simulation study, we can easily observed from the following figure that the 
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decreasing speed of power values is faster when using unconditional MLE. 
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Figure 4.1: Power value in percentage 
Moreover, under restricted MLE, the increasing speed of power value as r in-
creases is faster when R。is small, then it will be slowed down when R。is large. 
This phenomenon especially occur when ttat is not very large. For example, con-
sidering the situations with TIN = 0.3 and 0.8, RA = 1.0 at 5% level of significance. 
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Figure 4.2: Power value in percentage under Restricted M L E 
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From Figure 4.2，we observed that when ttn = 0.3 and R。= 0.1, the power 
value increases from a very small value(9.5%) at r = 5 to a very large value(88%) 
at r = 20; but when R。= 0.9, the power value does not have great difference 
between r = 5 and 20. On the other hand, when tt^v = 0.8, there is still an 
increasing trend for power value as r increases, but this increasing speed does not 
have great difference between large and small values of R。. 
When under unconditional MLE, the increasing speed of power value as r 
increases is quite different to the restricted MLE. We observed that when R。is 
small, this increasing speed is much slower than that under restricted MLE. But 
when Ro becomes larger, this increasing speed will be faster than that under re-
stricted MLE . This is true for small or large value of tt^ v. For example, considering 
the same situation as Figure 4.2 but using unconditional MLE. 
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Figure 4.3: Power value in percentage under Unconditional M L E 
From Figure 4.3，we observed that when = 0.3 and R。二 0.1，the power 
value increases from 79% at r = 5 to 99% at r = 20. This difference between r = 
5 and 20 is much smaller than that in restricted MLE. But when R。= 0.9, the 
difference between r = 5 and 20 is larger than that in restricted MLE. These are 
also true when TTN = 0.8. 
Moreover, we also observed that when TTN is small, using restricted M L E will 
generally have larger power values than using unconditional M L E under large 
value of Ro. But as tt^v increases, more cases under unconditional M L E have 
greater power values than restricted M L E even R。is large. Prom Tables 6 and 7, 
we can find that when tt^v = 0.9，all of the cases under unconditional M L E have 
greater or same power values to restricted MLE. 
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As a result, we can simply conclude that test statistic based on unconditional 
M L E depends more on R。, since it has an obvious decreasing trend for power as 
Ro increases. On the other hand, test statistic based on restricted M L E depends 
on both Ro and r, since it has an obvious increasing trend for power as r increases, 
especially when R。is small. 
4.2.2 Conditional Exact Tests - Similarity and Difference 
between using Non-test-statistic-based and Test-statistic-
based Procedures 
For all non-test-statistic-based (3.14) and test-statistic-based (3.15) conditional 
exact procedures, there is generally an increasing trend for the power value as 
RA under alternative hypothesis and TTN increase from the corresponding R。to 1 
and 0.1 to 0.9 respectively. Moreover, there is a decreasing trend for power value 
as Ro increases and an increasing trend as r increases. All of these are the same 
as asymptotic tests. 
When using test-statistic-based conditional exact procedure, there are more 
than half of the cases have different power values to non-test-statistic-based con-
ditional exact procedure when r = 5, most of these different cases occur at 1% 
level of significance and less occur at 10% level of significance. But as the values 
of tttv and r increase, the number of cases with different power values decrease. 
We observed that when ttw > 0.7，all of the cases under r = 10, 15 and 20 ob-
tain the same results as the non-test-statistic-based conditional exact procedure. 
Moreover, when r = 10，15 and 20，most of the cases with different power values 
occur at 10% level of significance and less occur at 1% level of significance. This 
phenomenon is totally opposite to r = 5. 
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4.2.3 Test-statistic-based Conditional Exact Tests - Sim-
ilarity and Difference between using Unconditional 
and Restricted M L E 
When using test-statistic-based on restricted MLE, all of the cases with different 
power values are greater than that of using non-test-statistic-based procedure. 
On the other hand, when using test-statistic-based on unconditional M L E and r 
二 5, we observed that there are more than 20% of those different cases are smaller 
than that of using non-test-statistic-based procedure. Moreover, all of these cases 
with smaller power values only occur when r = 5 at 1% level of significance. 
Besides these, when comparing test-statistic-based on unconditional and re-
stricted MLE, we obtained the same result of power value when r = 10, 15 and 
20. When r = 5, there are 108 cases in unconditional M L E have smaller power 
values than that in restricted MLE; but only have 25 cases with greater power 




In our study, we follow along the similar line of Lui's works. In order to test the 
equivalence/non-inferiority between two procedures, the rate ratio R = TTAT/TTS 
becomes our measurement of interest and one-side test with null hypothesis 
Ho : tttv/tts is used. The purpose of the study is to demonstrate the satisfac-
tion probability from nurse-practioners TT^ (cost and time effective service) is 
non-inferior (not worse than) to that from physicians TTS (more expensive ser-
vice) by using different test statistics. Therefore, the nurse-practioners could be 
satisfied as non-inferior to that from physicians by rejecting the null hypothesis. 
In this thesis, we focus on studying the performance of five test statistics 
under inverse sampling. Two of them are asymptotic tests based on wald-type 
(unconditional M L E (3.7)) statistic and score-type (restricted M L E (3.12)) statis-
tic; one is non-test-statistic-based conditional exact test (3.14) and the last two 
are test-statistic-based conditional exact tests (3.15). Having study the testing 
procedures of each test statistic, we conducted a simulation study in order to 
study the performance in type I error rate and power of each statistic. By study-
ing the simulation results, we obtained a conclusion as followed. 
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From the previous chapter, we observed that some test statistics obtain sim-
ilar results but some do not. Therefore, we are going to draw a conclusion by 
combining all of the results in type I error rate and power which we obtained 
from our simulation study. 
When considering the type I error rate, we observed that asymptotic test 
is not a good approach since there are quite a lot of cases have greater type I 
error rates than a. Most of these cases occur at 1% level of significance un-
der the test statistic base on restricted MLE, but mostly occur at 10% level of 
significance under test statistic based on unconditional MLE. But at the same 
time, most of the cases with closer type I error rates to a value occur at 10% level 
of significance for both test statistics based on unconditional and restricted MLE. 
For the non-test-statistic-based conditional exact procedure, we observed that 
there are only few cases with greater type I error rates than a. It seems that 
this procedure may be a better approach than the asymptotic testing procedure 
but is too conservative, since there are lots of cases with type I error rates much 
smaller than a. 
In order to construct a more aggressive test, we form a test-statistic-based 
conditional exact procedure. For both test statistics based on unconditional and 
restricted MLE, we observed a similar phenomenon to non-test-statistic-based 
procedure, which is there are only few cases with greater type I error rates than 
a. Besides these, obviously there are quite a lot of cases with type I error rates 
greater than that in using non-test-statistic-based procedure, especially when r 
is small. But it is noteworthy that, those cases still less than a. Therefore, we 
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can conclude that when comparing the type I error rates of all test statistics, 
asymptotic testing procedure is not preferable since there are many cases with 
type I error rates greater than a. Then non-test-statistic-based conditional ex-
act procedure seems to be better than asymptotic procedure but it may be too 
conservative. Finally, we observed that test-statistic-based conditional exact pro-
cedure is the best one, especially at r = 5, since it has similar phenomenon to 
the non-test-statistic-based procedure but is more aggressive. 
Moreover, when comparing test statistic based on unconditional and restricted 
M L E under conditional exact procedure, test statistic based on restricted M L E 
seems to perform better than unconditional MLE when r = 5 at 1% level of 
significance. At 1% level of significance and r = 5, test statistic based on re-
stricted M L E is more aggressive than unconditional MLE. They have the same 
performance under the other situations and are a little bit better than non-test-
statistic-based procedure. 
In addition, we continue to study their power performance. After obtaining 
those power results in the previous section, we observed that generally the asymp-
totic testing procedure provide better result in power performance under small 
value of TTyv. Then as tt^  increases, the power performance of all 5 test statistics 
become very similar to each other, especially when r is large. 
After combining both results in type I error and power performances, we ob-
served that it is impossible for the asymptotic testing procedures to have precise 
type I error rate but not sacrifice its power. For example, under the asymptotic 
testing procedure based on unconditional MLE, when ttw is small and R。is large, 
the type I error rates are acceptable but with very small power values. Similar 
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observation occurs when using test statistic based on restricted MLE. Therefore, 
asymptotic testing procedure may not be a good approach under inverse sam-
pling. Then for the conditional exact procedure, although it does not have the 
power value as large as asymptotic testing procedure, nearly all its type I error 
rates are less than A. Moreover, we observed that as TT^ increases, the power val-
ues of the conditional exact procedure and asymptotic procedure are quite large 
and also similar to each other. Especially when TTM and r are large, the type I 
error rates of conditional exact procedure are very close to a and the power values 
are quite large. Therefore, we can make a primary conclusion that conditional 
exact procedure is better than asymptotic procedure especially when TTM is large. 
Then we need to have a further study on the conditional exact procedure. 
From our simulation study, we observed that test-statistic-based conditional exact 
procedure is more aggressive than non-test-statistic-based procedure. Moreover, 
test-statistic-based on restricted M L E and unconditional M L E seems to have the 
same performance except those cases when r = 5 at 1% level of significance, since 
at this situation, test-statistic-based on restricted M L E has better type I error 
rate and power performance than unconditional MLE. 
Therefore, after our study, we can conclude that when TTN is small, none of the 
test statistics has comparative good performance. On the other hand, when ttat 
is large, test-statistic-based conditional exact procedure has better performance 
than others whatever the test statistic is based on unconditional or restricted 
MLE. But when r is very small (i.e. = 5) and at a very low level of significance 
(i.e. 1%), conditional exact procedure with test-statistic-base on restricted M L E 
may perform better. 
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Appendices 
A. Simulation Result - Type I error rate 
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Table 1: Type I error rate (in percentage) under null hypothesis when using 
asymptotic test statistic based on unconditional MLE {Z — Z{pm^Ps)) with a — 
1%, 5% and 10% ； r^ v = = 5, 10，15 and 20; TTN = 0.1, 0.2, . . . ,0 .9 and the 
underlying rate ratio R。= 0.1, 0.2，...，1.0. 
r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha fa) 
ns Ro 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.2 4.4915 17.8400 26.2175 3.0377 10.7548 17.6588 2.7481 9.1730 14.4937 2.3674 8.0241 12.7931 
0.3 0.6461 6.3483 18.4831 0.8576 8.1241 18.3378 1.6730 7.2453 14.5409 1.2748 7.0112 12.6679 
0.4 0.0000 3.3747 15.1862 0.0812 4.8741 13.2250 0.4835 7.0865 12.5573 0.6045 6.3298 11.4735 
OS 0.0000 0.4755 5.1939 0.0000 1.9554 6.9811 0.1043 3.7925 10.2828 0.1730 4.6005 10.7229 
� ” 0 . 6 0 .0000 0.0824 4.3245 0.0000 0.6364 7.9273 0.0000 1.7269 9.6787 0.0233 3.6518 10.2672 
0.7 0.0000 0.0000 0.4533 0.0000 0.1550 2.7326 0.0000 1.4985 4.8148 0.0000 2.5892 6.4670 
0.8 0 .0000 0.0000 0.1021 0.0000 0.0411 2.4851 0.0000 0.4906 4.3434 0.0000 1.0968 6.9096 
0.9 0 .0000 0.0000 0.0000 0.0000 0.0000 0.5492 0.0000 0.1812 2.0229 0.0000 0.4498 3.5362 
1.0 0 .0000 0.0000 0.0000 0.0000 0.0000 0.1877 0.0000 0.1096 1.9565 0.0000 0.3747 3.307^ 
0.3 2.6880 10.1782 16.4905 2.2638 7.2173 112.6751 2.0950 7.1251 111.96851 1.9824 6.6552 11.3685 
0.4 0.4975 6.7942 14.4745 1.2671 6.1224 11.6842 1.5038 6.3369 11.9062 1.5374 6.0382 10.9335 
0.5 0.0000 3.1194 11.7465 0.3607 5.0163 10.5963 0.7159 5.4991 10.8010 1.1530 5.2999 10.5189 
Q2 0-6 0.0000 1.0566 8.8169 0.0342 3.2067 10.5672 0.2599 4.8134 10.4481 0.4956 4.9155 10.4582 
.0.7 0.0000 0.1496 4.0030 0.0116 1.4427 6.9226 0.0521 3.8053 9.0388 0.2025 4.3535 9.6993 
0.8 0 .0000 0.0000 1.2892 0.0000 0.8576 6.3602 0.0000 3.1119 8.3263 0.0912 3.7097 9.4364 
0.9 0.0000 0.0000 0.3801 0.0000 0.3790 3.4356 0.0000 2.0081 7.6604 0.0102 2.6975 8.1433 
1.0 0 .0000 0.0000 0.0902 0.0000 0.1004 1.8956 0.0000 0.7850 6.4093 0.0000 2.5003 7.4905 
0.4 2.3818 8.6732 14.71191 1.9646 6.7682 111.7671 2.1630 6.7103 11.29781 1.8522— 6.3476 11.0533 
0.5 0.5108 6.3602 13.6447 1.2652 5.9864 10.5020 1.4889 6.3280 11.2072 1.5018 5.8971 11.2835 
0.6 0.0373 3.5225 L1.4513 0.4220 4.6624 10.0041 0.7847 5.5533 10.7243 0.9411 5.4265 10.1021 
0-3 0.7 0 .0000 0.9854 6.8851 0.1136 3.0579 9.1012 0.4226 4.6282 9.6891 0.5707 5.2163 10.5326 
0.8 0 .0000 0.1062 4.1700 0.0000 2.7697 9.1079 0.1208 3.8465 9.7976 0.4205 4.4453 10.6227 
0.9 0 .0000 0.0000 1.5968 0.0000 1.6129 7.1219 0.0202 3.6200 8.9442 0.2403 4.3152 9.5615 
[ T o 0.0000 0.0000 0.9556 0.0000 0.7829 4.6128 0.0000 2.3728 8.2189 0.0501 3.5875 8 . 7 2 8 F 
0.5 2.0439 7.2081 13.0028 2.1403 6.7022 111.60571 1.8709 6.5233 111.3857 1.8002 5.9606 10.8511 
0.6 0.3278 5.6927 12.3361 1.0953 5.9586 10.7516 1.2306 6.0330 11.6258 1.2901 5.7606 10.7811 
0-4 0.7 0.0110 2.7340 9.1170 0.4120 4.9337 T o S ^ 0.7604 5.2626 10.8654 0.8401 5.1905 10.7611 
0.8 0 .0000 0.6627 6.9976 0.0503 3.4687 10.0141 0.3502 4.2921 10.5853 0.6601 4.4804 10.0410 
0.9 0 .0000 0.0572 3.8585 0.0000 2.7800 7.7760 0.1201 4.2221 9.6348 0.3500 4.5705 9.9110 
10 0 .0000 0.0000 2.6951 0.0000 2.2433 7:7405 0.0500 3.5432 9.2183 0.3100 3.8204 9.3609 
0.6 1.8367 T O 9 7 6 12.2237 1.9525 6.5585 111.72521 1.7300 5.8800 10.9900 1.8200~ 6.5400 11.2600 
0.7 0.2601 4.6296 10.4557 1.0113 5.5672 11.2646 1.2500 5.5500 10.9700 1.3000 5.6600 10.9200 
O.S 0.8 0 .0000 2.0404 8.9568 0.3004 4.4958 10.2033 0.5800 4.8400 10.4500 0.8300 5.0400 10.1900 
0.9 0 .0000 0.4950 6.3507 0.0200 3.3447 9.0226 0.2600 4.3900 9.4700 0.5700 4.4100 9.9500 
1.0 0 .0000 0.0751 4.8487 0.0000 2.9456 8.5763 0.1800 3.3700 8 . 8100 0.3400 4.1800 9.2100 
0.7 1.4957 6.7610 7*2.45071 1.7804 6.6113 I 11.38231 1.6900 6.3500 111.1700 1.8100 6.4100 11.4600 
0.8 0.0506 3.9547 10.5593 0.5701 4.9510 ~[0.2320 1.0600 5.4100 10.4800 0.9800 5.5000 10.9300 
• 0.9 0 .0000 1.6457 7.9135 0.1700 3.8908 9.2719 0.6000 4.4000 9.8600 0.6200 4.7100 10.7200 
1.0 O.OOOO 0.3478 5.8926 0.0200 3.0106 8 J 6 1 8 0.2000 3.6500 9.2000 0.3600 4.1100 9.5900 
0.«9 1.0234 ~5!9898 I 11.64841 1.3400 6.3600 111.39001 1.5900 6.1100 11.13001 1.5800— 6.2400 11.2400 
0.7 0.9 0 .0000 2.8712 9.7882 0.2900 4.3700 9.5600 0.6500 5.1800 10.6100 0.8200 4.8800 10.4500 
1.0 0 .0000 0.9759 7.4346 0.0600 3.1000 8.4500 0.2800 4.0500 9.1200 0.4400 4.0100 9.0600 
J .. 0.9 0.1301 4.7128 10.61641 0.8500 5.3500 10.69001 1.3700 5.8300 10.89001 1.2200 5.9400 10.7300 
“1.0 0 .0000 1.5914 7.5168 0.1200 3.4600 8.8500 0.4800 4.2700 9.1800 0.4300 4.0500 9.3600 
0.9 1.0 0 .0000 1.6300 7.3000 0.1700 3.0800 8.5400 0.3900 3.9600 9.0700 0.4500 4.1400 9.2300 
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Table 2: Type I error rate (in percentage) under null hypothesis when using 
asymptotic test statistic based on restricted MLE {Z 二 Z(升;v,介s)) with a = 
1%, 5% and 10% ； r^ v = rs = 5, 10’ 15 and 20; TTN = 0.1，0.2, . . . ,0 .9 and the 
underlying rate ratio R。= 0.1，0.2, . . . , 1.0. 
r = 5 r = 10 /• = 15 r = 20 
alpha (a) alpha (a) alpha fa) alpha (a) 
TtN Ro 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0-2 0 .0000 0.1262 3.4065 0.0000 0.6751 3.4366 0.0000 0.6776 4.5175 0.0000 0.8878 4.1771 
0.3 0 .0000 1.6573 3.5674 0.0468 1.9648 7.7655 0.1761 2.0126 7.0314 0.1366 1.6390 6.2144 
0-4 0.0000 0.4776 3.3429 0.1300 3.7855 7.5386 0.4071 4.1349 8.7023 0.4562 3.4443 8.0862 
0.5 0 .0000 0.4389 3.4016 0.3087 1.7153 5.9177 0.6125 2.7629 8.6146 0.7264 3.9317 8.2324 
Oj 0.6 0.0412 0.6178 4.3245 0.4364 2.2909 7.9273 1.0442 4.0562 9.6653 1.1201 4.6786 10.1038 
0.7 0 .0000 0.4533 4.4878 0.1357 2.4225 7.0736 0.4024 3.6770 9.1716 0.5489 4.4625 9.4380 
0.8 0 .0510 0.1021 0.7657 0.1848 2.4851 2.7932 0.4762 4.2569 5.4978 0.8652 4.9354 7.4092 
0.9 0 .0000 0.0572 0.6869 0.1318 0.5492 2.9438 0.4680 T T ^ 4.9517 0.8497 2.7240 6.5475 
1 0 0.0000 0.0000 0.5288 0.0235 0.5630 2.6038 0.2348 1.9565 5.8382 0.3747 3.3079 7.4945 
0-3 0-0000 0.4379 2.6427 0.0000 0.6388 3.2052 0.0000 0.8712 4.2211 0.0000 1.1328 4.7942 
0.4 0.0777 1.2438 5.0684 0.1682 1.9287 5.6066 0.0830 1.8357 6.0568 0.1315 2.0127 6.1191 
0.5 0.1787 2.3071 6.1576 0.5298 2.6265 7.0567 " ^ 6 1 2 2 3.2579. 7.4497 0.4956 3.1354 7.6059 
0 2 O.tf 0.2425 2.4770 8.5224 1.0955 4.3478 9.9167 0.9668 5.0941 9.4812 0.8597 4.4604 8.3241 
. 0 . 7 0.2432 3.3670 8.4549 0.9540 4.5375 T g i s ^ 1.2615 5.4525 9.4766 1.2656 5.4470 9.3348 
OS 0.3372 1.1305 4.0063 1.0838 5.7885 7.8728 2.0500 6.5181 10.9861 1.9461 5.7876 10.3791 
0.9 0.0634 1.1404 3.8015 1.2471 3.2889 7.4826 2.1462 5.2061 10.1360 2.2496 5.8836 10.0265 
1.0 0 .0902 1.0825 3.8340 0.6904 3.6154 84861 1.1722 6.3985 11.13021 1.7010 6.9679 11.9889 
0-4 0.0361 0.4331 2.6344 0.0206 0.6480 3.4458 0.0101 1.0563 4.5674 0.0200 1.2315 5.0661 
OS 0.2311 2.2255 5.5333 0.1851 1.8926 5.5236 0.1811 2.1429 6.6700 0.1001 2.2427 6.5178 
0.6 0.5228 2.9126 9.2731 0.6072 3.1700 7.2767 0.5533 3.6016 8.1187 0.3905 3.4441 7.8795 
0,3 0.7 0.7295 4.3512 9.3806 1.0640 4.5041 8.7397 0.9961 4.5176 8.8439 0.9111 4.7357 8.9507 
O.S 1.0359 3.0146 8.1408 1.8672 6.5353 10.0311 1.7017 5.4879 10.3414 1.4317 5.3464 10.6728 
0.9 0.5554 3.3046 7.3174 2.6183 5.9279 11.3113 2.2890 5.7880 10.6383 2.1426 6.1774 10.5427 
1.0 0 .8542 4.3579 8.0932 1.8091 5.7554 11 77531 2.1305 7.7443 11.69221 2.1044 6.5838 11.5342 
0.5 0 .0652 " ^ 3 0 6 2.8158 0.0100 0.6833 3.9891 0.0100 1.1206 4.9225 0.0100 1.4401 4.9105 
0.6 0.3715 2.2727 6.9493 0.2713 2.1704 6.0490 0.2201 “ 2.2411 6.8134 0.2300 2.3502 6.8107 
0.4 0.7 1.1024 4.4317 8.9737 0.7436 3.8485 8.4908 0.6703 3.7119 8.5843 0.5301 3.5204 8.1508 
0.8 1.9432 4.7512 10.1651 1.2970 4.7456 10.0945 1.0805 4.8824 10.4652 1.1101 4.4604 9.5610 
0.9 1.5228 5.6446 9.6863 2.2462 5.6809 l o e i ^ 1.7909 T s s ^ 11.0355 1.5302 5.8006 10.3810 
1.0 2.1184 6.2140 10.45071 2.9204 7.2251 12.45961 2.5823 7.6068 11.88071 1.9002 6.2106 11.5312 
0.6 0.1141 0.8613 3.4554 0.0100 0.9913 4.3557 0.0200 1.2100 4.6600 0.0200 1.6400 5.9600 
0.7 0.7074 3.1107 6.8248 0.3705 2.7836 6.8789 0,3500 2.7200 6.9500 0.2900 2.8200 7.3100 
0.5 0.8 1.7683 5.2736 9.8776 1.1715 4.5960 9.3922 0.8500 4.2900 9.3400 0.8900 4.4300 8.7600 
0.9 2.5171 6.6561 10.8478 1.8726 5.8983 10.9854 1.2900 5.5800 10.0700 1.2400 5.1900 10.1200 
1.0 3.3255 7.7344 11.38171 2.8554 7.0434 11.34151 2.0300 6.4200 10.86001 1.8400 6.2600 1 0 . 8 1 ^ 
0.7 0.2021 1.2835 4.0121 0.0800 1.4203 4.9910 0.0700 1.5900 5.7400 0.1000 2.0300 6.2700 
„ , 0.8 1.2845 4 .4604 8.5061 0.5701 3.0006 7.7015 0.5800 3.5700 7.9800 0.4800 3.4500 8.1800 
u. o 
0.9 2.7225 6.7351 10.8289 1.6603 5.1610 10.1920 1.3900 5.0600 10.0300 1.0800 4.9800 10.6100 
1.0 3.5806 7.9693 12.9514| 2.3705 7.4415 11 42231 1.9600 6.4600 11.24001 1.9200 6.2100 11.2000 
0.8 0.2709 2.0267 5.2975 0.1200 1.7400 5.8000 0.1800 2.0900 6.1500 0.1500 2.4900 6.8700 
0.7 0.9 2.4094 6.4853 11.0431 1.1700 4.5700 9.0100 0.9900 4.8700 9.5700 0.9300 4.3700 9.4700 
J.O 3.8229 8.6318 13.42051 2.2200 6.7800 11.48001 2.1200 6.4400 11.16001 1.6800 5.7000 10.4800 
J., 0.9 0.9105 3.8723 7.9448 0.4700 3.2300 7.3400 0.5400 3.5700 7.8700 0.4200 3.5000 8.3200 
_ J.O 3.8735 8.5177 12.95171 2.6000 6.9400 I 11.28001 2.2900 6.3500 11.1500| 1.6400 5.6600 10.8200 
0.9 1.0 3.6900 8.4300 12.8000 2.0800 6.5700 11.09001 1.7600 6.0800 10.80001 1.7900 5 . 7 8 ( ^ 10.5400 
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Table 3: Type I error rate (in percentage) under null hypothesis when using non-
test-statistic-based conditional exact procedures with a = 1%, 5 % and 1 0 % ； r^ v 
= ^ 5 = 5, 10, 15 and 20; tt^v = 0.1, 0.2, . . . , 0.9 and the underlying rate ratio Ro 
= 0 . 1 , 0 . 2 , … ， 1 . 0 . 
r = 5 r = 10 /• = 15 r = 20 
alpha fa) alpha (a) alpha (a) alpha (a) 
JtN Rq 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.2 0.5551 4.4915 11.6578 0.7518 3.7742 8.2234 0.6776 4.1159 8.0311 0.7853 3.5511 7.7054 
0.3 0.1404 2.3034 4.8876 0.3275 3.0251 6.2217 0.7044 3.8113 7.2453 0.6260 3.0389 7.0225 
0-4 0.0637 0.8278 3.3747 0.1787 1.4135 4.9066 0.4707 2.6081 7.1374 0.5132 2.9767 7.2879 
OS 0.0000 0.4389 0.8047 0.0515 1.7324 3.0360 0.3128 2.7369 5.9299 0.3920 2.8594 6.2954 
。•】0-6 0.0000 0.0824 0.6590 0.0000 0.5818 2.3091 0.0402 1.4859 4.0562 0.1633 1.8318 4.6902 
0.7 0.0000 0.0000 0.0000 0.0000 0.1550 0.5814 0.0416 0.4718 丨.5818 0.0955 0.7994 2.6608 
0.8 0 .0000 0.0000 0.1021 0.0000 0.1848 0.5751 0.0000 0.4762 1.7316 0.0366 0.8652 2.7419 
0.9 0.0000 0.0000 0.0000 0.0000 0.0000 0.1318 0.0000 0.1359 0.5888 0.0125 0.3624 2.6740 
10 0 0000 0.0000 0.0000 0.0000 0.0000 0.1877 0.0000 0.1096 0.7043 0.0000 0.3747 1.3180 
0.3 0.5587 3.7602 8.2301 0.6836 3.2500 6.7690 0.7156 3.5574 7.6022 0.8091 3.6816 7.6161 
0.4 0.3731 3.1561 6.7475 0.5943 3.0052 6.8177 0.4875 T i j ^ 7.1769 0.7080 3.1759 7.3227 
0.5 0 .0812 2.3721 4.2242 0.5411 3.0324 5.9294 0.6640 3.1853 7.1177 0.6372 3.7322 6.7968 
Q2 0.6 0.0346 1.0220 3.0833 0.2511 2.1910 5.1238 0.3119 2.8693 6.6015 0.5462 3.2265 6.4529 
. 0 . 7 0 .0000 0.3554 1.3468 0.1513 1.4427 0.3128 2.6793 " 7 2 5 ^ 0.3949 3.3107 5.8520 
0-8 0 .0000 0.0397 1.1305 0.0357 1.3221 3.1920 0.2208 2.3549 5.7401 0.3142 2.8684 6.2234 
0.9 0.0000 0.0211 0.3801 0.0122 0.6480 1.8706 0.1700 1.4875 4.1011 0.2850 2.1478 5.4255 
1.0 0 .0000 0.0000 0.0902 0.0000 0.2385 1.8956 0.0215 0.7850 3.3875 0.1025 1.8342 4 . 5 8 ^ 
0.4 0.5534 3.8855 8.3363 0.7097 3.4664 7.5293 0.7948 3.7626 8.1087 0.7409 3.9147 8.1998 
0.5 0.3892 3.4294 7.2236 0.7509 3.4767 6.9739 0.6740 3.6519 8.0986 0.7609 3.7345 8.1798 
0.6 0.0996 2.3276 5.6634 0.4529 2.9333" 6.1136 " ^ 6 2 3 7 3.6519 7.7062 0.6107 3.5843 7.6592 
0-3 0.7 0.0512 1.3565 3.3274 0.4029 2.8616 5.7335 0.5534 3.7529 6.9826 0.6408 3.7946 7.4489 
OS 0 .0266 0.5445 3.1208 0.2075 2.8942 " T s ^ 0.5740 2.9504 6.8472 0.6408 3.5743 7.6792 
0.9 0 .0000 0.2777 1.5412 0.1676 2.1261 5.0272 0.4033 2.7428 6.0704 0.6308 3.6243 7.0084 
1.0 0 .0000 0.1303 0.8976 0.1270 1.3860 4.4329 0.2928 2.3728 5.8259 0.4710 3.0163 6.6840 
0.5 0 .7610 3.6204 7.7517 0.6833 3.9188 8.0185 0.7704 4.0820 8.3842 0.7101 3.7704 8.1308 
0.6 0 .3606 3.2998 7.2334 0.6531 3.7078 7.5060 0.7604 3.9020 8.3642 0.7601 3.8504 8.1408 
0-4 0.7 0.2315 2.8553 5.7546 0.5727 3.6877 7.7974 0.6703 3.7219 8.2541 0.6501 3.7204 8.0708 
0.8 0.1348 1.5051 5.1556 0.3821 2.9962 7.0179 0.5603 3.3217 7.8439 0.7901 3.7004 7.6508 
0.9 0.0114 0.9618 3.6753 0.3022 2.7498 6.0737 0.5603 3.6218 7.2136 0.6001 4.0304 7.7508 
1.0 0 .0000 0.5884 2.3420 0.3739 2.7991 6 8 8 1 6 0.7206 3.5432 7.2265 0.6901 3.5204 7.6208 
0.6 0.7783 3.9639 8.1146 0.7910 4.1454 8.4109 0.7200 3.7600 8.2900 0.7100 4.5700 8.9200 
0.7 0 .6450 3.5893 7.0953 0.7610 3.8750 8.3208 0.7800 4.0000 8.7000 0.7600 4.1500 8.7100 
0-5 0.8 0.3453 2.6263 7.0001 0.7009 3.7949 7.7200 0.6500 4.0600 8.5000 0.8200 4.3400 8.3600 
0.9 0.1685 2.2433 5.7293 0.5508 3.2345 7.5205 0.5600 3.8700 7.8300 0.7800 3.8400 8.3100 
1.0 0.0644 1.5447 4.3660 0.5210 3.4966 7.1135 0.6400 3.4000 7.6400 0.6800 4.()3()0 8.1700 
0.7 0.9197 4.1435 8.5093 0.9102 4.3609 8.7518 0.9000 4.4600 8.8900 0.9600 4.6900 9.2900 
0(5 0.8 0.7080 3.6513 8.2634 0.6401 3.7808 8.0316 0.9900 4.4200 8.4900 0.8100 4.3300 8.9500 
.0.9 0 .3860 3.2710 7.3954 0.7802 3.8208 8.1616 0.9400 4.1400 8.8300 0.8400 4.5700 9.3200 
1.0 0.1637 2.3120 5.7494 0.5001 3.5507 8X)716 0.7000 4.0000 8.5000 0.8100 4.2100 8.7700 
0.8 0 .9030 4.2841 8.5382 0.8500 4.1800 9.0200 0.9700 4.3900 8.8600 0.8500 4 . 8 4 ( ^ 9.4100 
0.7 0.9 0.6827 4.3168 9.0553 0.7300 4.1300 8.8100 0.8600 4.7200 9.3800 0.9000 4.4700 9.5500 
1.0 0.4024 3.2596 7.9779 0.5800 4.0800 8 3100 0.8600 4.4700 8.8500 0.8500 4.1700 8.6100 
08 0.9 0.8405 4.6928 9.1855 0.9100 4.5200 9.0800 1.1200 4.8600 9.4300 0.9800 4.8800 9.5800 
• 1.0 0.5705 4.0336 8.5877 0.8600 4.5800 9」200 1.1200 4.8500 9.2100 0.8300 4.5700 9.2600 
0.9 1.0 0 .7300 4 .2900 9.2400 0.7400 | 4.6100 9.2100 0.9300 4.7300 9.4500 0.9600 4.7300 9.5300 
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Table 4: Type I error rate (in percentage) under null hypothesis when us-
ing conditional exact procedures with test-statistic-based on unconditional M L E 
(Z = Z{pN,Ps))； with a = 1%, 5% and 10% ； r" = rs = 5, 10, 15 and 20; ttn = 
0.1, 0.2, . . . , 0.9 and the underlying rate ratio R。= 0.1，0.2，...，1.0. 
r = 5 r = 10 r = 15 f = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
ns Rq 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.2 0.5551 4.4915 11.6578 0.7518 3.7742 8.2234 0.6776 4.1159 8.0311 0.7853 3.5511 7.7054 
0.3 0 .3090 2.3034 4.8876 0.3275 3.0251 6.2217 0.7044 3.8113 7.2453 0.6260 3.0389 7.0225 
0.4 0.0637 0.8278 3.3747 0.1787 1.4135 4.9066 0.4707 2.6081 7.1374 0.5132 2.9767 7.2879 
0.5 0 .0000 0.4389 3.4016 0.0515 1.7324 5.8491 0.3128 2.7369 7.9630 0.3920 2.8594 7.2755 
0.' 0.6 0 .0000 0.0824 0.6590 0.0000 0.5818 2.3091 0.0402 1.4859 4.0562 0.1633 1.8318 4.6902 
0.7 0 .0000 0.0000 0.4533 0.0000 0.4651 2.4225 0.0416 1.1378 3.6770 0.0955 1.7420 4.4625 
0.8 0 .0000 0.0510 0.1021 0.0000 0.1848 0.6367 0.0000 0.4762 1.7316 0.0366 0.8652 2.7419 
0.9 0 .0000 0.0000 0.0000 0.0000 0.0000 0.5492 0.0000 0.1359 1.7210 0.0125 0.3624 2.6740 
AO 0.0000 0.0000 0.0000 0.0000 0.0000 0.1877 0.0000 0.2348 0.7043 0.0000 0.3747 1.3180 
0.3 0 .6494 3.7602 8.2301 0.6836 3.2500 6.7690 0.7156 3.5574 7.6022 0.8091 3.6816 7.6161 
0.4 0.3731 3.1561 6.7475 0.5943 3.0052 6.8177 0.4875 3.4329 7.1769 0.7080 3.1759 7.3227 
0-5 0.2112 2.3721 6.5638 0.5411 3.0324 6.4142 0.6640 3.1853 7.1695 0.6372 3.7322 6.7968 
0.6 0.0520 1.0220 3.0833 0.2511 2.1910 5.1238 0.3119 2.8693 6.6015 0.5462 3.2265 6.4529 
‘0.7 0 .0000 0.3554 3.4044 0.1513 2 3 3 8 6 4.6306 0.3128 3.2110 5.7235 0.3949 3.3715 5.9836 
0.8 0 .0000 0 3 3 7 2 1.1305 0.0834 1.3221 3.9304 0.2208 2.3549 5.7401 0.3142 2.8684 6.2234 
0.9 0 .0000 0 .0634 0.3801 0.0122 0.6480 3.2889 0.1700 1.4875 5.2061 0.2850 2.1478 5.4255 
1.0 0 .0000 0.0000 0 . 2 9 3 2 0.0000 0.2385 1.8956 0.0215 1.1829 3.3875 0.1025 2.2646 4.5804 
0.4 0 .5534 3.8855 8.3363 0.7097 3.4664 7.5293 0.7948 3.7626 8.1087 0.7409 3.9147 8.1998 
O.S 0.4864 3.4294 7.8925 0.7509 3.4767 6.9842 0.6740 3.6519 8.0986 0.7609 3.7345 8.1798 
0.6 0.2116 2.3276 5.6634 0.4529 2.9333 “ 6.1136 " ^ 2 3 7 3.6519 7.7062 0.6107 3.5843 7.6592 
0-3 0.7 0 .0640 1.3565 4.8375 0.4029 3.0785 5.9194 0.5534 3.7831 6.9927 0.6408 3.7946 7.4489 
0.8 0.0531 1.0624 3.1209 0.3216 2.8942 6.4523 0.5740 2.9504 6.8472 0.6408 3.5743 7.6792 
0.9 0 .0000 0.5554 1.5412 0.1676 2.1261 5.9698 0.4033 2.7428 6.2116 0.6308 3.6243 7.0084 
1.0 0 .0000 0.1303 1.9835 0.1270 1.3860 4.4329 0.2928 2.7060 5.8259 0.4710 3 . 2 2 6 8 6.6840 
0.5 0 .7502 3.6204 7.7843 0.6833 3.9188 8.0185 0.7704 4.0820 8.3842 0.7101 3.7704 8.1308 
0.6 0.4261 3.2998 7.2334 0.6531 3.7078 7.5060 0.7604 3.9020 8.3642 0.7601 3.8504 8.1408 
0-4 0.7 0 .2977 2.8553 6.2617 0.5727 3.7078 7.8075 0.6703 3.7219 8.2541 0.6501 3.7204 8.0708 
0.8 0 .2134 2.1678 5.1556 0.4424 2.9962 7.1285 0.5603 3.3217 7.8439 0.7901 3.7004 7.6508 
0.9 0 .0229 1.5800 3.6753 0.3022 2.7498 6.1845 0.5603 3.6218 7.2136 0.6001 4.0304 7.7508 
1.0 0 .0000 0.6355 3.9661 0.3739 2.7991 6.8816 0.7206 3.5532 7.2265 0.6901 3.5204 7.6208 
0.6 0 .7886 3.9639 8.1146 0.7910 4.1454 8.4109 0.7200 3.7600 8.2900 0.7100 4.5700 8.9200 
0.7 0 .6346 3.5893 7 . 1 7 8 5 0.7610 3.8750 8.3208 0.7800 4.0000 8.7000 0.7600 4.1500 8.7100 
0.5 0.8 0.4081 2.8775 7.0001 0.7009 3.7949 7 .7300 0.6500 4.0600 8.5000 0.8200 4.3400 8.3600 
0.9 0 .2422 2.9489 5.7293 0.5508 3.2345 7.5506 0.5600 3.8700 7.8300 0.7800 3.8400 8.3100 
I.O 0.0751 1.7700 5.8035 0.5210 3.4966 7.1135 0.6400 3.4100 7.6400 0.6800 4.0300 8.1700 
0.9197 T i 4 3 S 8.5195 0.9102 4.3609 8.7518 0.9000 4.4600 8.8900 0.9600 4.6900 9.2900 
0.8 0 .7282 3.7018 8.2634 0.6401 3.7808 8.0316 0.9900 4.4200 8.4900 0.8100 4.3300 8.9500 
‘ 0.9 0.4876 3.5758 7.3954 0.7802 3.8208 8.1616 0.9400 4.1400 8.8300 0.8400 4.5700 9.3200 
J.O 0 .2148 2.4450 6.5166 0.5001 3.5507 8.0716 0.7000 4.0000 8.5000 0.8100 4.2100 8.7700 
0.8 0.8929 4.2841 8.5382 0.8500 4.1800 9.0200 0.9700 4.3900 8.8600 0.8500 4.8400 9.4100 
0.7 0.9 0 .7228 4 3 9 7 1 9.0553 0.7300 4.1300 8.8100 0.8600 4.7200 9.3800 0.9000 4.4700 9.5500 
1.0 0.4S27 3.4306 8.1891 0.5800 4.0800 8.3100 0.8600 4.4700 8.8500 0.8500 4.1700 8.6100 
0 名 0.9 0.8505 4 .7028 9.1855 0.9100 4.5200 9.0800 1.1200 4.8600 9.4300 0.9800 4.8800 9.5800 
“\ To 0.6506 4.0336 8.6578 0.8600 4.5800 9.1200 1.1200 4.8500 9.2100 0.8300 4.5700 9 . 2 6 ^ 
0.9 1.0 0 .7500 4 .2900 ^ . 2 5 0 0 | 0.7400 4.6100 9.2100 0.9300 4.7300~ 9.4500 0.9600 4.7300 9.5300~1 
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Table 5: Type I error rate (in percentage) under null hypothesis when using 
conditional exact procedures with test-statistic-based on restricted M L E [Z = 
Z(升yv，升s)); with a = 1%, 5% and 10% ； r^ v = r^ = 5, 10, 15 and 20; ttn = 0.1, 
0.2，...，0.9 and the underlying rate ratio R。= 0.1, 0.2, ...，1.0. 
~ ~ r = 5 r = 10 r = 15 r = 20 
alpha Ca) alpha (a) alpha (a) alpha (a) 
kn Rq 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.2 0.5551 4.4915 11.6578 0.7518 3.7742 8.2234 0.6776 4.1159 8.0311 0.7853 3.5511 7.7054 
0.3 0.3090 2.3034 4.8876 0.3275 3.0251 6.2217 0.7044 3.8113 7.2453 0.6260 3.0389 7.0225 
0.4 0.0637 0.8278 3.3747 0.1787 1.4135 4.9066 0.4707 2.6081 7.1374 0.5132 2.9767 7.2879 
0.5 0.0000 0.4389 3.4016 0.0515 1.7324 S.8491 0.3128 2.7369 7.9630 0.3920 2.8594 7.2755 
0.6 0.0000 0.0824 0.6590 0.0000 0.5818 2.3091 1.4859— 4.0562 0.1633 1.8318 4.6902 
0.7 0.0000 0.0000 0.4533 0.0000 0.4651 2.4225 0.0416 1.1378 3.6770 0.0955 1.7420 4.4625 
0.8 0.0000 0.0510 0.1021 0.0000 0.1848 0.6367 0.0000 0.4762 1.7316 0.0366 0.8652 2.7419 
0.9 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 5492 0 . 0 0 0 0 0 . 1359 1 .7210 0 . 0125 0 . 3624 2 . 6 7 4 0 
10 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 1877 0 . 0 0 0 0 0.2348 0 . 7043 0 . 0 0 0 0 0 . 3747 1 . 3 1 8 ^ 
0.3 0.6494 3.7602 8.2301 0.6836 3.2500 6.7690 0.7156 3.5574 7.6022 0.8091 3.6816 7.6161 
0.4 0.3731 3.1561 6.7475 0.5943 3.0052 6.8177 0.4875 3.4329 7.1769 0.7080 3.1759 7.3227 
0.5 0 . 2 1 1 2 2 .3721 6 . 5 6 3 8 0 .5411 3 . 0324 6 . 4142 0 . 6 6 4 0 3 .1853 7 . 1695 0 . 6 3 7 2 3 . 7322 6 . 7 9 6 8 
02 O.tf 0.0520 1.0220 3.0833 0.2511 2.1910 5.1238 0.3119 2.8693 6.6015 0.5462 3.2265 6.4529 
.0.7 0.0000 0.3554 3.4044 0.1513. 2.3386 "^6306 0.3128 3.2110 5.7235 0.3949 3.3715 5.9836 
0.8 0.0000 0.3372 1.1305 0.0834 1.3221 3.9304 0.2208 2.3549 5.7401 0.3142 2.8684 6.2234 
0.9 0 . 0 0 0 0 0 . 0 6 3 4 0 . 3801 0 . 0 1 2 2 0 . 6 4 8 0 3 . 2 8 8 9 0 . 1 7 0 0 1.4875 5 .2061 0 . 2 8 5 0 2 . 1478 5 . 4255 
JO 0.0000 0.0000 0.2932 0.0000 0.2385 1.8956 0.0215 1.1829 3.3875 0.1025 2.2646 4.5804 
0.4 0 . 5 5 3 4 3 . 8855 8 . 3363 0 . 7 097 3 . 4664 7 . 5293 0 . 7948 3 . 7626 S . l o i T 0 . 7 4 0 9 3 . 9147 8 . 1998 
0.5 0 . 4 8 6 4 3 . 4 2 9 4 7 . 8 9 2 5 0 . 7 5 0 9 ~3A767 6 . 9 8 4 ^ 0 . 6 7 4 0 ~3.6519 8 . 0986 0 . 7 6 0 9 3 .7345 8 . 1798 
0.6 0 . 1 8 6 7 2 . 3 2 7 6 5 . 6 6 3 4 0 . 4 5 2 9 2 . 9333 6 . 1136 0 . 6237 3 . 6519 7 . 7062 0 . 6107 3 .5843 7 . 6 5 9 2 
0.3 0.7 0.0512 1.3565 0.4029 3.0785 _ 5^94 _ _0j534 3.7831 6.9927 0.6408 3.7946 7.4489 
OS 0 . 0 531 1 . 0624 3 . 1 2 0 9 0 . 3 2 1 6 ~2.S942 6 . 4 523 0 . 5 7 4 0 2 . 9504 6 . 8472 0 . 6 4 0 8 3 .5743 7 . 6 7 9 2 
0.9 0 . 0 0 0 0 0 . 5 5 5 4 1 .5412 0 . 1 6 7 6 2 .1261 5 . 9 6 9 ^ 0 . 4033 —2.7428 6 .2116 0 . 6308 3 .6243 7 . 0 0 8 4 
1.0 0.0000 0.1303 1.9835 0.1270 1.3860 4.4329 0.2928 2.7060 5.8259 0.4710 3.2268 6.6840 
0.5 0 . 7 6 1 0 3 . 6 2 0 4 7 . 7 8 4 3 0 . 6 833 3 . 9188 8 .0185 0 . 7704 4 . 0 8 2 0 8 . 3842 0 .7101 3 . 7704 8 . 1308 
0.6 0 . 4 0 4 3 3 . 2 9 9 8 7 . 2 3 3 4 0 .6531 3 . 7 0 7 8 7 . 5 0 6 0 0 . 7604 3 . 9020 8 . 3642 0 .7601 3 . 8504 8 . 1408 
0.4 0.7 0 . 2 3 1 5 2 . 8 5 5 3 6 . 2 6 1 7 0 . 5 7 2 7 3 . 7 0 7 8 7 . 8 0 7 5 0 . 6703 3 . 7 219 8 .2541 0 .6501 3 . 7204 8 . 0708 
0.8 0 . 2 2 4 6 2 . 1 6 7 8 5 . 1 5 5 6 0 . 4 4 2 4 2 . 9 9 6 2 7 . 1 2 8 5 0 . 5603 3 .3217 7 . 8 439 0 .7901 3 . 7004 7 . 6 5 0 8 
0.9 0 . 0 2 2 9 1 . 5 8 0 0 3 . 6753 0 . 3 0 2 2 2 . 7 4 9 8 6 . 1845 0 . 5603 3 .6218 7 . 2 136 0 .6001 4 . 0304 7 . 7 5 0 8 
1.0 0.0000 0.6355 3.9661 0.3739 2.7991 6 8816 0.7206 3.5S32 7.2265 0.6901 3.5204 7.6208 
0.6 0 . 7 8 8 6 3 . 9 6 3 9 8 . 1 146 0 . 7 9 1 0 4 . 1 4 5 4 8 . 4109 0 . 7 2 0 0 3 . 7600 8 . 2900 0 . 7 1 0 0 4 . 5 7 0 0 8 . 9200 
0.7 0 . 6 4 5 0 3 . 5 893 7 . 1 7 8 5 0 . 7 6 1 0 3 . 8 7 5 0 8 . 3 2 o F 0 . 7 8 0 0 4.0000 8 . 7 0 0 0 0 . 7 6 0 0 4 . 1 5 0 0 8 . 7 1 0 0 
OS 0.8 0 . 4 1 8 5 2 . 8 7 7 5 7 . 0001 0 . 7 0 0 9 3 . 7 9 4 9 7 . 7 3 0 0 0 . 6 5 0 0 4 . 0 6 0 0 8 . 5000 0 . 8 2 0 0 4 . 3 4 0 0 8 . 3600 
0.9 0 . 2 4 2 2 2 . 9 4 8 9 5 . 7293 0 . 5 5 0 8 3 . 2345 7 . 5 506 0 . 5 6 0 0 3 . 8700 7 . 8 3 0 0 0 . 7 8 0 0 3 . 8400 8 . 3100 
1.0 0 . 0 751 1 . 7 7 0 0 5 . 8 0 3 5 0 . 5 2 1 0 3 . 4 9 6 6 7 .1135 0 . 6 4 0 0 3 . 4 1 0 0 7 . 6 4 0 0 0 . 6 8 0 0 4 . 0300 8 . 1 700 
0-7 0.9197 T i 4 3 5 8.5195 0.9102 4.3609 8.7518 0.9000 4.4600 8.8900 0.9600 4.6900 9.2900 
0 办 0.8 0 . 7 3 8 3 3 . 7 0 1 8 8 . 2 6 3 4 0 .6401 3 . 7 8 0 8 8 . 0316 0 . 9 9 0 0 4 . 4 2 0 0 8 . 4900 0 . 8 1 0 0 4 . 3 3 0 0 8 . 9500 
‘ 0 . 9 0 . 4 8 7 6 3 . 5 7 5 8 7 . 3 9 5 4 0 . 7 8 0 2 3 . 8208 8 . 1616 0 . 9 4 0 0 4 . 1 4 0 0 8 . 8300 0 . 8 4 0 0 4 . 5 7 0 0 9 . 3 2 0 0 
1.0 0 . 2 1 4 8 2 . 4 4 5 0 6 . 5 1 6 6 0 .5001 3 . 5 507 8X)716 0 . 7 0 0 0 4 . 0 0 0 0 8 . 5 0 0 0 0 . 8 1 0 0 4 . 2 1 0 0 8 . 7700 
OS 0.9030 ^ 2 8 4 1 8.5382 0.8500 4.1800 9.0200 0.9700 4.3900 8.8600 0.8500 4.8400 9.4100 
0-7 0-9 0 . 7 2 2 8 4 . 3 9 7 1 9 . 0 5 5 3 0 . 7 3 0 0 4 . 1 3 0 0 8 . 8100 0 . 8 6 0 0 4 . 7 2 0 0 9 . 3 8 0 0 0 . 9 0 0 0 4 . 4 7 0 0 9 . 5 5 0 0 
\ T o 0 . 4 5 2 7 3 . 4 3 0 6 8 . 1 8 9 1 0 . 5 8 0 0 4 . 0 8 0 0 8 . 3100 0 . 8 6 0 0 4 . 4 7 0 0 8 . 8 5 0 0 0 . 8 5 0 0 4 . 1 7 0 0 
OS 0.9 0.8505 4.7028 9.1855 0.9100 4.5200 9.0800 1.1200 4.8600 9.4300 0.9800 4.8800 9.5800 
‘1.0 0.6506 4.0336 8.6578 0.8600 4.5800 9.1200 1.1200 4.8500 9.2100 0.8300 4.5700 9.2600 
0.9 1.0 0.7500 4.2900 9.2500 0.7400 4.6100 9.2100 0.9300 4.7300 9.4500 0.9600 4.7300 9.5300 
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B. Simulation Result - Power value 
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Table 6: Power value (in percentage) when using asymptotic test statistic based 
on unconditional MLE; with a = 1%, 5% and 10% ] r^ = rs = 10, 15 and 
20; ttn = 0.1, 0.2, 0.9; underlying rate ratio Ro = 0.1, 0.2, . . . , 1.0. and the 
alternative Ra lies within the corresponding R。and 1. 
ttat = 0.1 r = 5 = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 28.6852 44.3041 86.0280 25.4820 49.3470 54.3688 28.0548 47.8212 60.5802 30.5828 49.0895 60.3460 
0.46 29.0682 62.0306 97.8095 38.0389 58.2587 71.3271 37.5450 63.3942 70.8183 45.0229 66.6628 74.5642 
"‘0.64 29.1792 70.6059 99.3124 42.7742 66.1550 82.4410 43.7883 68.9890 79.7115 52.2446 73.7952 80.1461 
0.82 29.5350 76.4435 99.6423 44.5989 71.6993 87.4500 48.8520 72.8087 84.2455 57.0607 77.0680 84.5081 
100 30.0823 80.9636 100.000145.9536 75.2522 90 9453 51.7765 76.5378 89.1689 59.8656 80.4884 88.5644 
0-36 6.4209 27.2197 29.1552 8.6182 125.2981136.7149| 9.4011 26.9270 39.9040 11.9599127.1349137.5214 
0.52 6.0067 28.4019 28.7356 12.2630 33.3971 43.9903 13.6757 38.7215 51.6636 19.0966 40.6308 51.3286 
0.2 0.68 6.2472 28.9322 29.1094 13.3831 37.7369 46.0272 1 6.3561 45.0656 56.9358 23.5532 49.3642 58.8711 
_ 6.3467 29.0133 29.1200 15.0574 41.5568 4 7 3 ^ 18.1512 49.1736 58.9440 26.0274 56.0163 63.9393 
1.00 7.6968 30.0823 30.0823 15.2709 42.6226 47.2203 19.6901151.6982 59.8216127.7426 59.2583 65.8225 
0.44 0.5834 "7.0350 122.92381 1.0851 112.8047128.74791 3.3979 114.0659128.52931 4.0966 116.8784126.3074 
0.58 0 .3176 6.2723 24.7320 1.1577 15.4125 35.8358 4.0824 18.39i^ 38.2181 5.7836 23.8340 36.3223 
0-3 0.72 0.4699 6.7199 26.2218 1.2019 16.0056 38.5817 4.4606 21.6755 44.2989 7.5329 28.8862 42.4072 
0.86 0.2148 6.6058 26.4769 1.1010 16.2997 40.5656 4.5017 23.8857 48.9116 8.0084 32.3193 46.7345 
1.00 0.2938 7.6968 128.84841 1.1963 116.7957142 57571 4.6643 125.2152151.04091 9.0451 134.0096149.5413 
0.52 0 .0000 3.8191 17.5()09 | 0.1739 7.9318 119.63821 0.7467 110.4794119.62271 1.0628 11.6451 19.6511 
0.64 0 .0000 4.4263 19.2523 0.2246 8.8918 23.6428 0.7620 13.6073 25.6634 1.8381 16.3898 26.5229 
0-4 0.76 0 .0000 4.8259 20.8458 0.1819 10.1859 27.0817 T o s T s " 16.0666 30.6532 2.0768 20.4419 33.3615 
0.88 0 .0000 4.6421 21.4765 0.1533 11.0819 29.9387 1.0933 16.8788 33.6528 2.6011 22.6385 37.7598 
1.00 0 .0000 5.4054 124.03061 0.1642 111.5881131.50361 1.2835 118.6414136.78201 2.7394 124.9903 U 1.0777 
0.60 0 .0000 0.6590 5.9720 0.0000 2.4727 8.8182 0.1339 4.9264 112.34271 0.2450~ 6.3120 14.6774 
0.70 0 .0000 0.4986 6.2103 0.0000 2.8682 9.3217 0.1388 5.8277 14.7634 0.2625 8.2687 18.0647 
0-5 0.80 0 .0000 0.7657 6.7381 0.0000 2.9780 10.2485 0.1443 6.4646 16.4214 0.2559 9.4321 20.6922 
0.90 0 .0000 0.6869 5.6096 0.0000 3.4490 11.7091 0.1510 6.8841 18.2065 0.3249 10.5710 23.0164 
1.00 0 .0000 0.5875 7.2268 0.0000 3.0964 111.58811 0.1878 7.8103 118.57881 0.2843 112.2496124.9645 
0.68 0 .0000 0.0886 4.2091 0.0000 0.6127 8.4243 0.0000 1.9048 111.58041 0.0357~ 4.6702 13.8443 
0.76 0 .0000 0.0498 4.7761 0.0000 0.7680 9.3775 0.0000 2.2058 13.5335 0.0845 4.9143 15.7933 
0-6 0.84 0 .0000 0.0533 4.7467 0.0000 0.7444 10.4849 0.0000 2.2963 14.5532 0.0494 5.3931 17.6108 
0.92 0 .0000 0.0567 5.3885 0.0000 0.5532 10.4005 2.6620 15.8199 0.0252 6.2453 19.8816 
1.00 0 .0000 0.0000 5.3467 0.0000 0.7037 110:9782! 0.0157 2.7391 116.93541 0.0517 7.0681 121.6307 
0.76 0 .0000 "OOOOO 0.5473 0.0000 0.2021 3.0315 0.0000 1.9496 5.2227 0.0000 2.5960 7.1843 
0.82 0 .0000 0.0000 0.6132 0.0000 0.2737 2.8638 0.0000 2.1805 6.0072 0.0000 3.1694 8.1131 
0.7 0.88 0 .0000 0.0000 0.5593 0.0000 0.1752 2.9566 0.0000 2.1417 6.0057 0.0000 3.7088 9.0355 
0.94 0 .0000 0.0000 0.6300 0.0000 0.1570 3.6771 0.0000 2.4667 6.7872 0.0000 3.7079 9.5039 
ll-OO 0.0000 0.0000 0.5288 0.0000 0.1877 2.9322 0.0000 2.4104 7.1999 0.0000 4.2900 10.S3lT 
0.84 0 .0000 0.0000 0.0533 0.0000 0.0000 2.6584 0.0000 0.5119 4.6219 0.0000 1.1601 7.3553 
0.88 O.OOOO 0.0000 0.0000 0.0000 0.0438 2.6719 0.0000 0.6140 4.9124 0.0000 1.3441 8.3759 
OS 0.92 0 .0000 0.0000 0.0567 0.0000 0.0221 3.0316 0.0000 0.6693 5.4457 0.0000 1.3599 8.4488 
0.96 0 .0000 0.0000 0.0576 0.0000 0.0224 2.6446 0.0000 0.7459 5.8586 0.0000 1.4929 9.3148 
1.00 O.OOOO O.OOOO 0.0000 0.0000 0.0235 2.6273 O.OOOO 0.7669 5.9008 0.0000 1.6023 9.7816 
0.92 0.0000 O.OOOO O.OOOO 0.0000 0.0000 0.4868 O.OOOO 0.1825 2.4795 0.0000 0.4407 3.7144 
0.94 0 .0000 0.0000 0.0573 0.0000 0.0000 0.5830 0.0000 0.1532 2.4667 0.0000 0.5695 3.5814 
0.9 0.96 0 .0000 0.0000 0.0576 0.0000 0.0000 0.4706 0.0000 0.2176 2.4553 0.0000 0.5104 3.7642 
0.98 0.0000 O.OOOO 0.0000 0.0000 0.0000 0.7854 O.OOOO 0.2039 2.5251 0.0000 0.4121 3.9794 
1.00 0 .0000 0.0000 0.0000 0.0000 0.0000 0.5630 0.0000 0.2817 2.4104 0.0000 0.4781 4.0315 
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Tts = 0.2 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
RQ RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 34.8382 51.2415 54.6727 37.3753 51.2496 64.7316 47.1998 60.2054 72.1531 54.4857 71.0124 73.9860 
0.46 50.3724 57.5503 82.8236 52.3151 73.8481 77.2646 62.7878 84.9098 72.6510 84.1408 87.9438 
0.’ 0-64 50.9140 64.6057 93.2617 59.9151 78.0021 81.0758 71.3157 84.3994 89.2460 80.2267 88.9496 93.1087 
0.82 50.8322 71.0046 97.3932 65.0438 80.1175 85.4659 74.6151 88.2831 90.8564 83.8909 92.0418 95.0324 
100 50.6766176.1164198.8272 68.7798 81.9985188.0116176.7932 89.7839 92.1067 86.2281 94.3642 96.0344 
0-36 14.1485 32.1391 43.7719 16.9133 32.4479142.5241121.0952137.0566146.7019124.0922 41.9743151.9369 
0.52 19.9473 43.7191 50.3462 26.9596 47.5265 57.7479 34.3672 55.1245 65.2178 41.9440 62.2231 70.8607 
0-2 0.68 21.5726 47.7273 50.6232 32.5767 54.5455 65.6746 42.1694 64.6765 745^ 53.2240 72.0822 79.3906 
0S4 21.8053 49.1075 50.3854 36.2176 58.5690 69.4751 47.8353 71.0771 79.9155 60.3532 77.7812 84.0642 
122.3275 50.2932 50.6766 38.9656 63.2563 72.5207150.9195174.7285 82.7831 65.2936 81.2686 87.3553 
0.44 4.2841 18.0816 29.53221 7.0698 119.9730130.14501 9.3342 22.8894 33.0533 10.5796 25.5689 36.3305 
0.58 4.8996 21.1977 36.0497 10.6448 30.1945 43.7280 17.2156 35.7195 48.2390 20.7242 41.3169 52.9281 
0.3 0.72 5.1107 21.5408 39.6176 丨2.0485 35.9590 52.4936 22.6817 43.9223 57.9678 29.0953 53.1355 64.0969 
0.86 5.0392 21.9124 43.1640 12.9919 40.6466 58.1426 26.8107 5 0 5 1 ^ 64.9301 34.9964 60.5223 71.0090 
1.00 5.0293 I22.3275l45.6473li3.4949l43.4848l62 ii40l29.i429l54.i24il69.8570l39.8709i66.0826l75.6020 
0.52 0.7254 9.4296 121.94201 2.5977 112.4238121.5722| 4.1494 115.1037123.72411 5.3505 116.3346125.0025 
0.64 0.5556 11.7563 26.9355 3.2458 18.1099 30.0837 7.0827 23.9314 33.5413 9.3706 27.1504 37.3811 
0.4 0.76 0.5417 12.9039 29.8897 4.1159 22.5141 36.0694 9.4555 31.3298 41.5497 13.5705 36.5055 47.3498 
0.88 0.4759 13.1595 32.9402 4.1214 25.8993 39.8244 11.2336 37.2404 48.3998 16.9988 43.2391 54.4124 
100 0.4511 15.2007136.06231 4.3309 28.5463 44.9159 12.7218 42.0260 52.7046 20.3402 49.2264 60.3033 
0.60 0.0173 1 .6896 14.25601 0.5249 7.6914 16.3300| 1.4762 10.3441 18.3283| 2.5083 10.9234119.5105 
0.70 0 .0374 4 .7138 16.0868 0.6283 9 .9360 Ti^Slig 2.3666 14.9604 24.9375 4 .3434 17.5964 28.0753 
O.S 0.80 0.0198 4.5815 17.8501 0.8218 12.2797 23.2611 3.0172 18.9971 31.0660 5.9599 22.9982 35.3031 
0.90 0.0000 5.0898 18.2682 0.7947 13.5836 26.9226 3.5487 21.8126 34.7641 7.1050 28.6645 42.5692 
t.OO 0.0000 5.3225 119.41811 0.7406 114.9510128 50871 4.0112 125.8415139.66021 8.9251 133.6612147.2692 
0.68 0.0000 ~1.2463 110.41061 0.0463 4.3775 113.67691 0.4481 7.0960 114.33781 1.0021 8.4219 15.8923 
0.76 0.0000 1.2575 11.5690 0.0469 4.8898 16.8387 0.5340 9.1623 19.4555 1.3885 11.8476 21.5871 
0 6 0.84 0.0000 1.7039 12.5964 0.0839 5.7047 19.8826 0.7286 11.4361 23.7909 1.9691 15.4385 25.9846 
0.92 0.0000 1.5951 13.5687 0.1110 6.1398 22.1304 0.9988 13.2505 27.7441 2.5364 19.0384 31.2010 
1.00 0.0000 1.4659 114.2084丨 0.0251 6.7160 123.87651 1.0861 114.5607130.93881 3.0331 丨 22.6048135.7004 
0.76 0.0000 0.1354 3.7338 0.0000 1.5947 8.0206 0.0524 4.9215 11.01571 0.3446— 5.9795 11.9489 
0.82 0.0000 0.1404 4.4917 0.0120 1.8108 9.0778 0.1160 5.6106 13.1512 0.4663 7.2080 14.7101 
0-7 0.88 0.0000 0.1035 4.4486 0.0000 2.1827 10.3280 0.1484 6.7295 15.2713 0.5897 9.6584 17.6190 
0.94 0.0000 0.1075 4.3422 0.0000 2.5015 11.1579 0.0852 8.5517 17.4867 0.5715 11.2154 21.0124 
1.00 0.0000 0.1579 4.8714 0.0000 2.5358 112.35251 0.0860 9.4741 118.91601 0.6763 113.4338123.5065 
0.84 0.0000 0.0000 1.6024 0.0000 0.9108 7.1189 0.0000 3.1996 9.0602 0.1015 4.1819 11.2972 
0.88 0.0000 0.0000 1.2828 0.0000 0.8901 7.6942 0.0106 3.5608 9.9195 0.1525 4.7377 12.8406 
OS 0.92 0.0000 0.0000 1.4675 0.0000 1.0110 8.1124 0.0106 4.3991 11.5928 0.2343 5.6738 14.3323 
0.96 0.0000 0.0000 1.4922 0.0000 1.0238 8.3781 0.0107 4.8103 12.1860 0.2044 6.3356 15.4404 
roo 0.0000 0.0000 1.3532 0 .0000 1.0670 9:1388 0.0108 4.9898 113.57141 0.1435 7.1729 17.9424 
0.92 0.0000 "O.OOOO 0.3615 0.0000 0.4562 3.8713 0.0000 2.1252 8.1500 0.0204 3.2291 8.8622 
0.94 0.0000 0.0000 0.3654 0.0000 0.4706 4.0248 0.0000 2.2790 8.3280 0.0204 3.1228 9.6030 
0.9 0.96 0.0000 0.0000 0.3950 0.0000 0.2997 4.0080 0.0000 2.3944 8.4768 0.0102 3.5868 9.7997 
0.98 0.0000 0.0000 0.3322 0.0000 0.4749 0.0000 " T s ^ 8.8815 0.0102 3.8989 10.8166 
LOO 0.0000 0.0000 0.2932 0.0000 0.3766 4.2054 0.0000 2.3981 9.2591 0.0000 4.0168 11.5381 
44 
ns = 0.3 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0-46 59.7971 69.5216 74.0759 72.0428 79.5721 88.7780 83.5714 90.6237 92.9879 89.7077 94.6436 96.3456 
0-64 68.0522 71.807 1 85.3573 77.7915 89.1020 91.5765 87.8370 93.6922 96.1569 94.0128 97.3368 98.2079 
0.82 68.7567 75.3209 93.3556 80.3934 91.3623 92.3509 91.1297 95.4289 97.6943 95.7349 98.2179 98.8887 
100 68.9880178.6014196.4963182.7127192.0440193.3136192.5182 96.9911198.1422196.7532 98.6672 99.2384 
0-36 23.4976 39.6274 43.9904 27.9572 43.0467 50.4114134.0342 49.5372 60.0604| 39.7377 58.8907 68.2819 
0.52 31.5905 50.7252 61.6453 44.3987 61.2077 69.0773 56.4688 72.1630 78.8129 66.2795 80.5967 86.2034 
0-2 0.68 37.4397 59.0043 67.2339 53.4977 70.3467 77.8580 67.5352 81.3883 86.7404 77.9535 88.4061 92.0705 
0.84 40.6170 63.6856 68.7728 58.6948 75.5734 82.1414 73.2078 86.0753 90.4551 83.3000 92.1506 94.8739 
1.00 I41 .4507l65 .8173l68 .9156l62 .2514|79 .1473l85 .2730l76 .676l|89 .0448|92 .9423|86 .8524l93 .9774|96 .2822 
0-44 11.5408 25.3584 33.2731 13.8037 28.0189 37.7289 17.5956 33.0584 43.3702 20.8450 38.4061 48.7986 
0.58 14.6678 33.9948 44.6814 24.8147 42.7233 53.0156 32.8873 53.0382 62.6660 41.2695 60.9932 70.3344 
0.3 0.72 16.0128 38.6026 50.8974 31.8652 52.0782 63.2858 44.3047 64.0873 73.5259 54.0348 73.1378 81.4377 
0S6 17.4428 40.8088 55.3922 35.7232 58.7479 70.8508 52.4237 71.5106 79.6936 62.8617 80.3044 86.6727 
100 17.0841141.4507 58.0715 38.4469 63.7325 74.8625 57.7544175.6159183.7137 69.2955 84.8782 90.0291 
0-52 3.9488 15.7709 25.6307 6.6043 17.7451127.93951 8.9135 |21.Q463|31.519l| 10.2723 24.1290 34.9019 
0.64 4.6842 20.4194 33.1408 11.1145 27.9307 39.9113 16.9819 34.8089 47.3642 21.4457 41.9704 53.5443 
0.4 0.76 4.5816 23.5217 39.1333 15.3520 36.1387 4 9 ^ 2 ^ 24.4767 45.6723 57.5785 32.3889 54.8558 65.3584 
0-88 4.3991 25.6407 42.2502 18.1153 42.1229 54.8266 30.4010 54.1616 64.8630 39.9620 63.7329 73.1851 
J 00 4.0828 27.4070 46.3009119.7524 46.4135 59 543o| 35.2383 60.8037 70.8098 46.4075 70.3477 79.1362 
_ 0.7095 8.8374 20.0896 2.5216 12.0111119.94651 4.3159 14.1046122.93761 4.8058 16.0092 26.0413 
0.70 0.5631 丨 1.0315 24.3281 3.8843 18.8843 28.8636 7.6567 22.6482 33.8968 10.2323 26.1013 38.8566 
0.5 0.80 0.5976 12.9216 28.1806 5.0830 24.3672 36.2241 10.7341 30.4501 42.7953 15.6288 35.9231 50.0801 
0.90 0.5832 13.9406 31.1858 5.9070 28.9485 41.4956 14.2886 37.2794 50.4790 21.6460 44.1730 58.3600 
！.00 0.5791 114.9269132.70601 6.6018 31.6758 45.6306117.2456 42.4475 56.0582126.4255 51.2877 64.9163 
0.68 0.0254 3.9878 14.3129 | 0.6913 7.8518 16.3434| 1.7706 10.5332| I7.7163| 2.3128 10.9732| 1 8 . 5 ^ 
0.76 0.0261 5.2082 17.8175 0.9524 10.8075 22.0186 2.9891 15.3885 24.4364 4.2651 17.5110 27.9435 
0-6 0.84 0.0406 5.8585 19.5373 1.1572 13.9283 2 6 ^ 8 ^ 4.0375 19.5429 30.6383 6.3877 23.2079 35.8230 
0.92 0.0420 6.3734 21.9078 1.2614 16.7245 31.3886 5.4569 25.3682 37.4319 9.3522 29.6786 43.1060 
100 0.0290 7.1956 丨23.16491 1.3754 118.6839134.881 sl 6.5125 29.3922 41.4580111.5042 34.9935 49.2835 
0.76 0.0000 一 1 . 0 4 4 3 8.2496 0.1967 4.1201 I 11.72881 0.9360 6.8035 | 14.12041 1.1314 7.7793 15.3985 
0.82 0.0000 1.4305 9.0107 0.2290 5.4428 13.9453 1.1679 8.6790 17.4386 1.7321 11.0032 19.9139 
0.7 0.88 0.0000 1.2197 10.0041 0.2194 6.5608 " i T S ^ 1.3906 11.2152 2.4732 14.4988 25.4331 
0.94 0.0000 1.5552 10.3068 0.2313 7.6842 19.8781 1.8975 13.5143 24.9495 3.4652 17.8167 29.8047 
1.00 0.0000 1.7084 12.20501 0.2222 8.6119 121 85781 2.1607 15.9431129.03881 3.9483 120.9039134.0816 
0.84 0.0000 0.1353 4.6543 0.0209 2.9295 10.16471 0.1913 5.0342 11.73981 0.510厂 5.2563 12.8755 
0.88 0.0000 0.1645 4.5772 0.0000 3.3744 T T e m 0.1915 6.4792 14.1274 0.6308 6.9791 16.0308 
OS 0.92 0.0000 0.1541 5.2108 0.0210 3.9945 13.6865 0.2522 7.1818 16.3910 0.8311 8.8415 18.7744 
0.96 0.0000 0.1000 4.9164 0.0105 4.5282 14.6272 0.2825 8.5544 18.0874 0.9917 10.5479 21.2561 
l.OO 0.0000 0.1737 6.1097 0.0106 4.3800 15 49941 0.3332 9.5820 120.43621 1.4931 11.6445123.5094 
0.92 0.0000 0.0000 1.8490 0.0000 1.9027 7.7893 0.0101 3.8330 9.7841 0.2403 4.8163" 10.9342 
0.9 0.94 0.0000 0.0141 1.7531 0.0000 1.6714 7.6212 0.0404 4.3702 10.6076 0.3205 5.4081 11.8378 
0.96 0.0000 0.0286 1.6007 0.0000 2.2641 8.2035 " ^ 2 0 2 4.9127 11.4900 0.2404 5.8800 13.0322 
0.98 0.0000 0.0287 1.9951 0.0000 2.1180 8.1243 0.0404 4.8138 11.9790 0.3707 6.1711 13.9551 
1.00 0.0000 0.0434 2.2441 0.0000 2.1371 9.0140 0.0404 5.6038 13.1058 0.3608 6.6941 14.6708 
45 
rtN = 0.4 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha fa) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 63.8083 83.7300 83.7409 83.5812 91.8107 91.8408 93.3067 97.0885 97.7089 97.2197 98.5699 99.4800 
Oj 0.64 78.5002 84.1136 87.5672 90.4140 93.4285 96.6841 97.0685 98.7094 99.0495 98.8499 99.5100 99.7000 
0.82 82.6444 85.1673 92.1275 91.9936 96.2080 97.3345 97.6888 99.0695 99.4297 99.3599 99.7700 99.8900 
VToo 183.5707 186.5717 195.2807192.7041 197.0190197.4737198.2885 199.2393 199.6297199.5800199.8900199.9100 
0.36 I I I " " 
0.52 45.6385 63.4544 66.4238 61.9373 74.3469 82.5060 75.8079 86.7134 90.2751 84.9285 92.4192 95.2895 
0.2 0.68 51.8539 69.0395 76.9832 72.5455 83.9916 87.7299 8 6 ^ 0 ^ 92.8064 95.2876 92.7093 96.8397 97.8898 
0.84 56.8084 74.2479 81.6897 78.2451 87.4723 91.2860 90.1641 95.3572 97.1383 95.4896 98.1698 98.8599 
1.00 159.9270178.1452183.0882181.3460190.0566192.9871192.4432 丨96.7070 丨97.9381196.9997 198.7499 丨99.2199 
0.44 18.1719 2^7033 139.0936 21.2621 36.8469 47.3372127.6738 144.3422154.5773 33.2833 51.9652 62.4162 
0 S8_ 27,3480 45.5328 53.9769 40.1226 57.6166 66.9815 52.8264 70.1251 77.8990 63.0163 77.9978 84.8785 
flj 0.72 31.3687 53.1788 62.5386 51.7234 68.3951 76.5953 eeiesiT 81.2506 86.8034 77.1577 88.5689 92.6893 
O M 33.7117 57.1169 67.0034 58.8804 74.8893 82.1184 74.5273 87.2736 ？"l.4057 84.7985 93.1293 95.8396 
1.00 134.7888159.9270170.7662163.6722179.1532185.7417179.6317190.4014193.6743188.4789195.3995 [97.2697 
OS2 9.0603 21.5032 30.0957 12.2488125.4019134.4956 15.8779 30.6653 140.7204118.2718 34.8335 44.9145 
0-64 12.8056 29.9090 41.6511 22.9200 40.4843 52.6628 31.5558 51.1856 62.0710 39.0639 58.2958 69.2369 
0.4 .0.7(5 14.5511 35.8327 48.7596 30.9478 51.6434 63.5039 43.7219 64.0220 74.2871 54.0754 73.1773 81.4882 
0.88 15.1671 39.5142 53.9742 37.3602 58.5592 70.0252 53.6368 72.4362 81.1906 64.9765 81.3881 87.8588 
/.Ofl Il4.9111 142.9563 158.4089141.4612164.8141 175.3234160.5345 178.2204 l85.4769l72.2472186.8087 191.4792 
0.60 3.2343 |l4.1718|23.0114| 6.1696 116.7504125.83401 8.0540 120.4802130.36521 9.3409 22.4222 32.6933 
19,1048 31.8708 11.0229 27.4618 37.7613 16.0380 34.2871 46.0931 20.0220 40.2840 52.3652 
0.5 0.80 4.1447 22.9249 37.2683 14.6391 35.8737 47.1949 2 4 ^ 5 ^ 45.8629 58.1891 30.8731 53.3053 65.9766 
0.90 4.1905 25.7957 42.5807 17.7176 43.0600 54.4722 31.5358 54.7474 66.9735 41.0041 63.8964 75.0475 
J.00 4.0485 127.8922146.0869120.9276148.9996161 2975137.4737162.1259173.2659149.0449171.3871181.4281 
0-68 0.3081 8.2847 17.8788 2.5324 111.0642 119.41511 3.5218 113.1166 |22.3312丨 4.4104 114.9815 23.7424 
0.76 0.3226 10.5574 22.6165 3.5682 16.4238 26.7263 6.7034 21.8910 33.1166 9.0709 25.1225 36.4637 
0 0.84 0.3167 12.6329 27.1545 4.9104 22.1574 34.7857 10.4663 30.2982 42.5756 14.6315 35.4435 47.7148 
0.92 0.2650 14.2758 30.4183 6.6438 26.5853 40.4275 14.0670 37.6088 49.8749 20.1620 44.4745 57.3157 
\Too 0.2471 115.7232133.77661 7.8618 130.8711 I46J765118.3966143.8395 156.4308126.0426152.4753 164.3164 
0.76 0.0222 3.5043 Ti~1470| 0.6533 6.7947 |l4.514o| 1.7409 9.0745 117.06851 2.0202 9.9010 118.0318 
0.82 0.0225 4.1446 13.9092 0.9555 9.8974 19.1813 2.7814 13.1766 22.9315 3.5404 15.2515 25.9426 
0.7 0.88 0.0114 4.8694 15.6574 1.3199 12.3325 23.5365 3.8619 17.5588 29.7949 5.5106 20.9121 32.9033 
0.94 0.0000 5.5389 17.9001 1.6436 14.6214 27.5184 5.7134 22.2934 35.2411 7.5808 26.8527 40.6841 
[Too 0.0118 5.9197 119.99531 2.0311 117.3909 Isi 12371 6.8161 126.2937 140.3363 10.5811 132.3432146.9147 
0.84 0 .0000 0.7917 7.6453 0.0704 4.2564 112.36671 0.5703 6.2337 114.03841 0.8801 6.4506 114.0914 
0.88 0.0000 0.8781 8.7467 0.0705 5.6826 15.3048 0.7004 7.7839 17.1286 1.4001 8.5909 17.8018 
0.8 0.92 0.0000 1.1061 9.5172 0.1311 6.8253 17.2497 0.9105 9.5048 20.0700 1.7602 11.0911 21.7222 
0.96 0.0000 1.0227 10.4126 0.1817 8.0674 19.8203 1.3810 12.0184 23.6065 2.4302 13.6414 25.9026 
1.00 0 .0000 1.1533 111.49821 0.1415 9.4078 122.15041 1.8216 114.0526127.04431 3.3003 116.6317 |29.9830 
0.92 0 .0000 0.0807 3.8829 0.0000 3.0749 8.9928 0.2201 4.6823 110.515310.420(r 4.9405 11.0011 
0.94 0.0000 0.1272 4.5907 0.0101 3.8217 9.9022 0.2201 5.7535 11.9972 0.5601 5.5206 12.1912 
0.9 0.96 0.0000 0.1162 4.5439 0.0000 4.2710 10.7330 0.2302 5.9842 13.0892 0.5301 6.5707 13.7614 
0.98 0.0000 0.1170 4.5524 0.0101 4.4738 11.4623 0.1901 6.5746 14.1799 0.8401 7.7108 15.4516 
1.00 0.0000 0.0353 5.1077 0.0101 5.0020 12.5707 0.3703 7.5568 15.8042 1.0101 8.5709 17.0117 
46 
ns = 0.5 r = 5 r = 10 r = 75 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
OJ 0.64 82.3071 91.8596 92.0569 96.1250 98.5081 98.7083 99.1000 99.6000 99.8800 99.8100 99.9200 99.9500 
0.82 88.8388 92.0352 94.0055 98.1376 98.7984 99.4994 99.5800 99.8700 99.9000 99.9000 99.9500 99.9800 
1.00 |91.1929192.3943 95.5804 98.4471 99.2686 99.5792 99.6800 99.8800 99.9400 99.9400 99.9900 99.9900 
0.36 1 I I I 
0.52 53.7145 66.0096 79.4356 77.2404 85.0205 91.4389 90.0300 94.3600 96.5000 95.1300 98.2800 98.9100 
0-2 0.68 67.3940 80.1538 82.5644 86.7728 93.0410 95.7244 95.6300 98.1800 98.7300 98.4400 99.3600 99.6100 
0.84 70.9112 82.9099 87.6968 91.1376 95.6339 97.0258 97.4800 98.8500 99.2700 99.2400 99.6900 99.8300 
'•00 173.8468185.4109190.2918|93.2472l96.7839198J665|9833()0|99.2200|99.5500|99.5200|99.8300|99.9000 
0.44 
0-58 39.9045 54.0569 65.1484 58.8165 72.1037 78.9426 72.2500 84.5200 89.4400 82.0700 90.9500 94.1100 
0.3 0.72 49.5110 65.4286 72.1598 70.8292 83.4368 88.4038 84.9200 92.9200 95.5700 92.3000 96.5100 98.0100 
0S6 53.1240 71.2696 77.4336 78.1795 88.4639 92.1490 90.6400 95.9500 97.4400 95.8100 98.3300 98.9800 
1.00 |55.3100|73.7932 80.6587 82.3465 91.4237 94.229ol93.5700 97.4800 98.3000|97.5100 99.0200 99.5400 
052 14.0589 27.3190 32.9944 20.5768 33.7238 42.0046125.2700 41.8500 50.9400| 29.9400 47.8900 57.5200 
0.64 25.3452 40.7434 50.4101 39.0408 56.2932 65.3149 50.7700 67.7000 76.2200 60.4800 76.5800 83.5800 
04 0.76 30.3034 50.0261 60.8048 51.2667 68.8896 7 7 ^ 1 ^ 66.0100 81.0800 STl ioO 76.6900 88.7200 92.7200 
OSS 32.6597 54.9942 66.3404 59.6154 76.1418 83.8241 75.2600 87.8900 92.3100 85.8200 93.7200 96.2700 
'00 33.4049158.5711169.8992 64.7029 80.8536 87 6966 81.3500 91.4900 95.3100| 90.5500 96.1700 97.8600 
0 60 8.6645 18.9271 27.4152 11.8254 24.0913 33.0930114.0900 28.5500 39.0300116.9200 32.5400 43.2400 
0.70 12.0682 28.0691 38.4936 21.7983 39.4913 50.7560 30.2600 49.3600 60.5900 37.2100 56.9500 67.7800 
0-5 0.80 14.1676 35.3563 47.3684 30.3795 50.9663 62.4512 43.4500 64.1700 73.7100 53.6200 72.7400 81.5800 
0.90 14.9868 39.3260 53.4492 37.4725 60.1943 69.9880 53.4700 73.4700 82.0400 65.2000 82.1100 88.6800 
100 115 • 1470142.8127157.9704142.7713166.0255175.5235162.1900179.7300186.7200 73.4900188.1 OOP 192.7500 
0.68 2 .7120 13.0715|21.2282| 5.4271 16.0108124.25151 6.5500 18.2600|28.0200| 7.9900 120.7600131.0200 
0.76 3.0960 18.1382 29.4069 10.0330 26.4143 36.8479 13.9800 32.3300 44.3100 18.1600 37.9100 49.7300 
0.6 0.84 3.4117 22.0764 35.3349 14.4903 35.1692 46.9457 22.0400 43.8800 56.3200 28.6400 51.9000 63.2600 
0.92 3.3963 25.6421 40.0127 18.4195 41.4363 54.1767 29.4029 53.3953 65.9066 39.4600 62.9400 73.6800 
17.00 I 3.1646 127.9232144.1107121.7714147.4502 60.4449 35.8200 61.9600 72.880ol 47.8800 71.2500 80.9200 
0.76 0.3127 6.7758 7 ^ 7 2 9 5 1 1.9926 10.0330118.4440| 2.8800 I 11.6700120.47001 3.3100 12.9500122.1000 
0.82 0.3249 8.4678 18.3400 3.2242 14.7992 25.6233 5.2200 18.8200 30.2500 7.1800 21.7900 33.8100 
0.7 0.88 0.3158 10.5884 22.0608 4.5473 19.7516 32.6723 8.5400 26.4300 39.4800 11.8400 30.8500 44.5800 
0.94 0.2865 11.8115 24.8753 5.6502 24.2436 38.1587 11.6100 33.4400 47.0000 16.9200 39.9700 54.8100 
17.00 0.2789 13.5271127.78371 7.3239 28.9250 43.5227115.5300139.8900 54.4200 21.9200 47.7000162.1900 
0.84 0 .0000 2.2885 7 ^ 5 2 9 1 1 0.4506 6.2688 13.70921 1.1500 7.3300 14.5900| 1 . 4 4 ^ 8.2800 15.4500 
0.88 0 .0000 2.8313 12.5250 0.5609 8.4535 17.8886 1.8100 10.3300 19.6800 2.3900 11.9400 21.3300 
05 0.92 0.0000 3.1097 14.1265 0.8313 10.4167 21.0938 2.4402 13.1613 24.3624 3.6800 16.3500 27.4700 
0.96 0.0000 3.5673 15.7554 1.1322 12.7242 24.6769 3.2300 16.9700 29.7100 5.1900 20.2900 33.4100 
1.00 0 .0000 4.1407 17.06721 1.2925 114.3974128.58431 4.1600 120.3100134.44001 7.2900 124.6100139.0100 
0.92 0 .0000 0.4882 6.5379 0.0701 4.2969 10.1563| 0.3700 4.8605 11.12111 0.7800 5.5800 
0.94 0.0000 0.5625 7.0360 0.0501 4.4180 10.7594 0.5500 5.6600 12.6700 0.9600 6.9300 14.3300 
0.9 0.96 0.0000 0.5733 7.1982 0.0902 5.3702 12.8144 0.5200 7.1400 14.6700 1.1800 7.7800 16.1400 
0.98 0.0000 0.7457 8.0643 0.0802 6.0721 14.4990 0.8400 8.2800 16.8600 1.4400 9.5100 18.6500 
1.00 0.0000 0.8796 8.7964 0.0701 6.7128 14.9584 0.8100 9.0800 18.3000 1.8800 11.0100 20.5400 
47 
J^N = 0.6 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Rq Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 一 _ - — ~ 
。 ” 9 1 . 4 9 0 7 96.8368 96.8368 99.2299 99.7500 99.7500 99.9300 99.9900 99.9900 100.000 100.000 100.000 
0 S2 93.5108 96.8415 97.0439 99.4099 99.7600 99.8500 99.9800 99.9900 100.000 100.000 100.000 100.000 
' 0 0 丨95.7954l96.9616|97.606l|99.7400|99.830()l99.9300l99.99()0| loo.oool 100.0001100.0001100.0001100.000 
0.36 I I j I I 丨 
0.52 — 
0.2 A p S 83 .3957 88 .1759 91 .5210 95.6791 98 .0996 98.3797 99.0600 99.6500 99.8400 99.8400 99.9500 99.9800 
JLS4 84.9038 91.9656 93.1915 97.4695 98.6697 99.2299 99.5700 99.8700 99.9000 99.9600 100.000 100.000 
LOO 86.5985 92.8593 94.9463 98.0896 99.1398 99.5099 99.7700 99.9200 99.9500 99.9900 100.0001100.000 
0.44 I I I I I I I 
0.58 — — — ~ 
0 72 66.7576 77.4611 84.2632 86.7474 92.9286 95.1990 95.6900 98.1100 98.8400 98.5800 99.3900 99.6500 
0.86 72.3072 83.4836 87.4759 91.5283 96.1692 97.5295 97.9100 99.0300 99.4700 99.3800 99.8000 99.9000 
' 0 0 175.1611 丨 86.3018189.8210|93.9888j 97.2395 |98.2196l98.6500|99.5000|99.7000|99.6800i99.9400| 99.9900 
0.52 I I [ I I 丨 j 丨 
0 64 38.4032 54.8459 63.2845 56.9914 71.0142 77.9856 71.6600 83.6900 89.0200 81.6600 90.7400 94.2400 
0-4 0.76 49.8180 65.6591 72.9782 7 2 . 0 7 4 4 83.5767 88.6077 86.2000 93.2300 95.7600 92.9500 97.1300 98.2300 
OSS 55.4136 71.3605 78.9234 79.7159 89.3379 93.0586 91.9300 96.6600 98.0100 96.9000 98.7100 99.2800 
I.OO 158.2916175.4271 82.4246184.2068 92.6185 95.4091 94.7900 97.9800 98.8000 98.3200 99.3800 99.7000 
0.60 1 I I I I I I 丨 I 
0-70 25.5988 40.6973 50.3082 38.0176 55.0110 64.6929 50.2700 67.9900 75.7300 60.3600 76.6100 83.8100 
0.5 0.80 32.0421 50.3287 59.9676 51.4703 69.1538 77.5455 67.5400 82.0800 88.1100 78.2100 89.4800 93.0300 
0.90 35.3312 56.8265 67.2288 60.9722 77.3855 83.8668 77.4900 89.1900 93.2900 87.2200 94.8100 97.0900 
' 0 0 136.6445161.9847172.1023l67.2735|82.6265188.4477l84.2100|93.1_|95.8700l92.3400l97.1400|98.4000 
0-68 8.3679 18.6155 26.2759 10.2421 22.0344 31.0062 12.7400 26.7300 36.4800 15.6800131.3100141.5200 
0-76 12.3837 27.9923 37.6668 20.9042 38.4377 48.6097 28.1300 47.6900 58.6500 35.7500 55.5000 66.1400 
0.6 0.S4 14.7011 35.4610 46.9098 30.1460 50.6601 60.9622 42.8300 62.9800 72.9200 52.7500 72.4800 81.3900 
0.92 15.6269 41.1197 53.6883 38.0276 59.8520 69.5939 53.6900 73.6700 81.9900 65.6500 82.4900 89.4900 
t oo 15.8568 46.0460 59.2839 44.0588 66.6833 76.4153 62.1000 80.66ffl) 88.0000175.0100188.9000 93.3800 
0.76 2.1027 12.0805 19.6219 4.4809 14.1328122.83461 5.6700 16.6300125.53001 6.5300 19.1000 28.5800 
0.82 2.5309 15.9142 26.5337 8.0216 22.5345 33.2267 11.8300 28.9100 40.3700 15.4300 33.6500 45.6300 
0-7 0.88 3.0414 19.7182 32.0053 11.8124 30.8062 4 3 ^ 1 ^ 18.9600 40.7900 s l s ^ 25.4100 48.1500 61.0500 
0 94 3.1310 22.8932 36.6474 15.7231 38.3977 52.0604 26.3500 50.9900 63.2400 35.6600 59.6400 71.8800 
！.00 3.2634 26.8645 41.5550 19.6039 44.9890158.0716133.4200 59.1900171.2600144.8900 68.9300 79.4800 
請 0.0709 5.4103 14.0020 1.2402 7.8216 15.64311 1.8500 9.6700 18.1200| 2.5200 10.7600 19.1200 
OSS 0.0507 6.6707 16.9100 1.8104 11.6523 20.9042 3.6200 14.9100 25.0800 5.1100 17.5800 28.2400 
0.92 0.0406 7.9252 20.0366 2.7205 15.9732 27.5255 5.5300 20.2400 33.1400 7.9700 24.4200 37.2500 
0 96 0.0408 9.3744 23.7416 3.4407 19.1838 32.2765 7.4700 26.4400 40.4500 11.7600 32.1400 46.5900 
[Too 0.0716 10.8542126.37341 4.4909 123.3047137.0774110.7900132.2000146.0800115.9000139.9900153.9700 
0.92 0.0000 1.9407 8.7279 0.1600 4.9110 10.98221 0.6700 5.7000 12.26001 1.0300 6.3800 13.5900 
0.94 0.0000 2.0535 9.6777 0.2400 5.6911 12.9826 0.9100 7.3400 14.7400 1.4500 7.9700 16.6400 
0.9 0.96 0.0000 2.3232 11.1881 0.3001 6.7413 14.4229 1.1300 8.7100 17.7100 1.9400 10.6300 20.1200 
0.9S 0.0000 2.4562 11.9242 0.3601 T l ^ 17.2335 1.3400 10.4800 20.1600 2.5000 12.5900 23.8000 
1.00 0.0000 2.4859 13.3299 0.4001 9.4319 18.7938 1.7800 12.7200 23.5700 3.1600 15.1600 27.3700 
48 
TtN = 0.7 r = 5 r = JO r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 




0.82 97.6121 99.1271 99.1372 99.9000 99.9700 99.9700 100.000 100.000 100.000 100.000 100.000 100.000 
100 198.3300199.1248199.1952199.9400 99.98Q() 199.98001100.0001100.0001100.0001100.0001100.0001100.000 
0.36 I I I I 
0.52 — — 
0.2 0.68 
0-8t 94.7823 96.9697 97.5617 99.6000 99.7500 99.8100 99.9900 100.000 100.000 100.000 100.000 100.000 
100 195.1811197.6358|98.0785|99.6900|99.8400|99.9000|100.000| loo.oool 100.0001100.0001 loo.oool 100.000 
0.44 
0.58 
0.72 80.3752 90.4987 90.6692 96.7000 97.9700 98.6700 99.2600 99.7000 99.8600 99.8900 99.9900 99.9900 
0S6 86.7235 92.3934 95.0326 98.0400 99.1300 99.4800 99.7600 99.9600 99.9800 99.9900 100.000 100.000 
'•00 89.3561 94.5171 95.9457198.7500199.4900199 6900199.8900199.99001 lOO.OOol 99.99001 100.0001100.000 
0.52 丨 丨 I I I I I 
0.64 
0.4 0.76 69.3589 79.9539 85.2112 89.3600 94.4900 96.4600 96.8800 98.5400 99.2300 99.1400 99.6200 99.8400 
0.88 76.1819 85.2956 89.4108 93.9700 97.1000 98.2700 98.6300 99.4800 99.6700 99.7400 99.9500 99.9900 
100 79.1751188.5010192.3139 96.1200198.1300 98.9500 99.2700199.8100199.880o| 99.9100 99.9900 99.9900 
0.60 
0.70 
0.5 0.80 54.0082 67.9242 75.0176 75.4100 86.0400 90.6100 88.7300 94.6900 96.6800 95.1300 98.0300 98.8700 
0.90 60.3152 74.7917 81.3573 83.7900 92.2000 94.9000 94.2300 97.6500 98.5400 98.1300 99.3000 99.5900 
1.00 63.7022 78.8229 84.7586188.3200 94.8300 96.8500196.7700 98.7900 99.2800l 99.0500 99.7500 99.8800 
0.68 
0.76 26.5476 41.0655 50.2558 39.4800 55.7600 65.0500 51.3900 68.5500 76.2100 61.9500 77.7000 84.7900 
0_6 0.84 34.6077 52.6089 61.3687 54.5900 70.9000 78.1900 69.9300 83.3900 89.0500 80.9800 90.8200 94.5500 
0.92 39.3273 59.8695 69.2872 64.8900 79.8900 85.9700 80.2900 90.9700 94.4800 89.6600 95.6700 97.6700 
1.00 41 _4588 65.4728 73.9034171.3700 85.5300 90.4900| 86.8400 94.6300196.8600194.4500 98.1200 98.9500 
0.76 7.6452 17.8790 25?1129| 10.0100121.4900129.9700112.0000|25.4100|35.2600| 14.5600 29.1700 40.1500 
0.S2 11.8290 26.7483 36.8215 19.7700 36.9100 47.5200 27.2400 46.3300 56.9300 34.0800 53.8000 64.9400 
0-7 0.88 14.6743 34.5077 45.8496 28.9600 49.3100 60.4100 4 0 9 ^ 62.0800 72.1000 51.9100 71.9600 80.7200 
0.94 16.2382 40.2089 52.6110 37.5800 59.5800 69.9300 52.8400 73.1700 82.0800 65.5700 82.6200 89.0400 
1.00 17.2334144.8491 57.3843143.7500166.6600176 7000162.3000180.8400187.8600175.4000189.1900193.7600 
0.84 1.1539 9.9839 17.8908 3.1900 11.8600 19.8600 4.2600 14.2700 22.5500 5.3000 15.7000 25.1900 
0.88 1.4755 13.2490 23.4568 5.6800 18.9500 29.1700 8.6100 24.0700 35.0000 11.2700 27.7500 40.0900 
0.8 0.92 1.5462 16.7871 28.5542 8.6300 26.2900 38.3500 丨3.9700 33.7500 46.4200 19.3400 40.9300 54.1200 
0.96 1.5482 19.7446 33.5478 11.6400 33.2400 46.2000 19.5700 44.2100 56.9400 27.8300 52.4500 65.4200 
\Too 1.6700 122.8873137.5956114.7000 38.9900 52.5600|26.0300 51.9200 64.7600l36.1800 62.7900 74.2500 
0.92 0.0000 3.3735 Tl0241| 0.3100 5.7200 13.1700| 1.1700 7.2500 13.9600| 1.380^ 7.4700 14.5400 
0.94 0.0000 4.0370 12.6833 0.6200 8.0000 15.4700 1.5900 9.4000 17.9700 2.4000 11.3600 19.6900 
0.9 0.96 0.0000 4.5642 14.2757 0.9000 9.8000 19.2700 2.4900 12.4900 22.1900 3.2400 14.4400 24.9300 
0.98 0 . 0000 5 .3918 16.5074 1.2500 12.0400 21.9800 3 .1500 15.5800 27.5100 4.8300 19.2400 31 .1600 
J.00 0.0000 6.4889 18.4306 1.3600 14.2900 25.1000 4.3900 18.9900 31.3500 6.4100 23.3400 36.0900 
49 
TtN^O.S r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 




0.82 99.4897 99.8499 99.8499 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 




0.84 98.4391 99.0694 99.4897 99.9400 99.9600 99.9700 lOO.OOO 100.000 100.000 100.000 100.000 100.000 
'00 99.0692 99.4795 99.5096199.9600 99.9700 99 98001 loo.oool loo.oool 100.0001100.0001100.0001100.000 
0.44 
0.58 — — 
0.3 0.72 — ' ~ 
0.86 96.8981 98.1989 98.5691 99.8200 99.9200 99.9400 100.000 100.000 100.000 100.000 100.000 100.000 
1.00 197.4477丨 98.6388199.0992199.8800j 99.9400199.9400| lOO.OOol lOO.OOol 1 0 0 . 0 0 0 1 1 0 0 . 0 0 0 1 1 0 0 . 0 0 0 1 1 0 0 . ^ 
0.52 I I I — 
0.64 — 
0.4 0.76 
0.88 92.5055 95.7775 97.0682 99.2700 99.7100 99.7900 99.9800 100.000 100.000 100.000 100.000 100.000 
100 l94.4250|96.9773|97.9682|99.6100|99.8200l99:8700l lOO.OOol lOO.OOol 100.0001 LOO.OOO 1100.0001100.000 
0.60 I I I I 
0.70 — — 
0.5 0.80 
0.90 84.8209 91.1147 93.6862 97.2400 98.7600 99.2700 99.6300 99.8800 99.9600 99.9700 100.000 100.000 
'00 88.0593 93.5842 95.6361 98.4500 99.3600 99.6100199.8100199.9900 100.0001100.0001100.0001100.000 
0.68 
0.76 
0.6 0.84 61.8871 74.3846 80.5483 83.3900 91.0500 93.8600 93.7900 97.4000 98.4200 97.6900 99.0500 99.4900 
0.92 70.4723 81.9792 87.0122 90.8700 95.3600 97.1300 97.5200 99.0500 99.4300 99.2100 99.7500 99.9200 
LOO 74.9675 86.4979 90.5415 93.9700 97.4200 98.3600| 98.8300 99.5000丨 99.7 lool 99.7200 99.9400 99.9"i^ 
0.76 
0.82 29.4977 43.3760 52.2313 43.1900 60.0000 68.5100 56.8200 72.5500 80.7000 67.1900 81.5200 87.4800 
0.7 0.88 40.8545 57.1643 65.9396 61.5900 76.2300 82.9900 76.9100 88.1900 92.3900 86.2100 94.0100 96.4100 
0.94 46.7280 65.5794 73.8443 72.4900 84.9200 90.1500 87.1300 94.3200 96.6000 93.8600 97.7100 98.7700 
1.00 50.4854 71.5944 79.7117178.7900 90.2100193 8100192.2300 96.8600 98.3300l96.8700 98.9500 99.4300 
0.84 7.8147 16.9302 24.4046 9.3500 20.3700 28.8900 11.4200 24.2800 34.0100 13.4900 27.6400 37.7000 
0.88 11.5769 25.6654 36.0416 19.2300 35.8100 46.1500 25.5700 44.8300 56.2600 32.1200 52.1400 63.5700 
0.8 0.92 14.1485 33.7703 44.6768 28.7300 48.7400 59.8600 40.4600 61.5700 71.4600 50.7100 70.5200 79.3000 
0.96 15.9912 40.4383 52.4167 36.8600 58.9800 70.0400 53.1300 73.4000 82.0500 65.1400 82.0000 88.8000 
/.OO |I7.3957|45.7512|58.5927|44.1600|67.13Q0|77 0800|63.070Q|81.4400|88.0200|75.2700|89.2800|93.6700 
0.92 0.1501 6.5840 14.3286 1.4400 9.0100 16.3200 2.5000 10.0300 17.9200 2.7500 11.4300 20.0500 
0.94 0.1701 8.4251 18.2409 2.4400 12.9500 21.7900 4.0600 15.8600 26.1200 5.6800 18.2700 29.1000 
0.9 0.96 0.1601 10.5974 21.9354 3.7400 16.9600 28.4200 6.5100 22.2200 34.3700 9.1900 26.7700 39.6400 
0.98 0.1501 12.2298 24.7098 5.2700 22.3400 34.9000 9.7500 28.9400 42.7100 13.5700 35.3100 48.9500 
1.00 0.1802 14.7533 28.4256 6.6200 26.8400 39.8000 13.5000 36.0200 50.5300 19.8300 43.5900 57.7300 
50 
rtN = 0.9 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 









「/.W) 99.9600 99.9900 99.9900 100.0001100.0001100.0001100.0001100.0001100.0001100.0001100.0001100.^ 
0.44 
0.58 — 
0.3 0.72 ^ ^ ^ ^ ^ ^^^^^^ 
0.86 
J.00 99.8300 99.9300 99.95001100.0001100.0001100.0001100.0001100.0001100.0001100.0001100.0001100.^ 
0.52 j I I 丨 丨 
0.64 — — 
0.4 0.76 
0.88 
1.00 99.4900 99.7300 99.83001 lOO.OOol 100.0001 lOO.OOol lOO.OOol lOO.OOol 100.0001100.0001100.0001100.^  
0.60 I I I I I 
0.70 — — 
0.5 0.80 
0.90 
t.OO 1 9 8 . 7 5 0 0 1 9 9 . 3 6 0 0 1 9 9 . 5 4 0 0 1 9 9 . 9 9 0 0 1 9 9 . 9 9 0 0 1 lOO.OOol lOO.OOol lOO.OOol 100 . 0001100 . 0001100 . 0001100 . 000 
0.68 
0.76 
0.6 0 84 
0.92 94.7800 97.0400 97.9900 99.6700 99.9000 99.9600 100.000 100.000 100.000 100.000 100.000 100.000 




0.94 87.0600 91.9500 94.4200 98.0300 99.1900 99.4900 99.8000 99.9700 99.9800 99.9800 100.000 100.000 
「 / .卯 90.0300194.7100196.3900 98.9400 99.6500 99 7600| 99.9600 100.0001100.0001100.0001100.0001 l o o ! ^ 
0.84 
0.88 
0.92 55.8600 69.1300 76.1500 77.5700 87.5600 91.1800 90.2900 95.3500 97.1300 95.5500 98.3000 98.9600 
0.96 65.4400 78.6900 84.0000 87.6700 93.6400 96.0100 95.9400 98.4100 98.9700 98.6400 99.6300 99.8400 
1.00 70.6200183.5300188.2600192.0400196.4800197:7800| 98.1700199.4000199.6800l 99.5300199.9000199.9700 
0.92 7.2900 16.3900 23.4400 9.2000 20.1100 28.6200 10.7900 23.0100 32.4300 12.4900 26.1900 35.8900 
0.94 11.2500 25.6900 35.4200 18.8800 35.4700 46.4100 24.4800 43.1100 54.8400 30.6800 50.1500 61.5200 
0.9 0.96 14.2000 32.9700 44.6100 28.6300 48.8200 60.0700 39.0900 60.3300 70.7500 48.9300 69.5100 78.7800 
0.98 16.0800 39.9800 52.4500 37.1900 59.5200 70.3000 52.4000 72.7800 81.2300 63.9700 81.9000 88.4400 
1.00 17.6200 45.5400 58.6700 44.9000 67.8400 77.4300 62.7200 81.2900 88.3600 75.7300 89.3100 93.8700 
51 
Table 7: Power value (in percentage) when using asymptotic test statistic based 
on restricted MLE; with o； = 1%, 5% and 10% ； r^ = rs = 5, 10’ 15 and 20; 
7i> = 0.1, 0.2，..., 0.9; underlying rate ratio R。= 0.1, 0.2，..., 1.0. and the 
alternative RA lies within the corresponding RQ and 1. 
kn = 0.1 r = 5 /• = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 0.0000 0.1372 3.5410 0.0000 1.8812 13.2774 _0.0502 | 4.2949 121.1729 0.1024 7.7282 126.6333 
0.46 0.0000 0.5216 5.3894 0.0845 5.3762 22.5359 0.5919— 9.7015 Il.S363 0.837^ 15.5275 40.1491 
0 ' 0.64 0.0000 0.4297 6.1882 0.0936 8.0120 27.5927 1.0750 13.8522 2.1562 20.5255 4 5 ? ^ 
0.82 O.OOOO 0.6132 5.9785 0.2316 9.5810 30.8275 1.8339 16.8520 39.5812 3.2428 24.4738 49.1189 
'00 0 0000 0.5288 7.2268 0.1877 11.0251133.77901 1.9721 18.6884142.46361 4.3804 127.0448151.3891 
0-36 0.0000 0.2765 11.9201 0.1749 ^ 3 2 5 0 14.2630| 0.3791 5.6861 118.38511 0.6043 6.9775 2 0 . 8 9 ^ 
0.52 0.0000 0.4449 17.0560 0.2783 7.9318 22.0038 0.9562 10.8986 28.6613 1.4441 13.8286 33.2833 
0.2 0.68 O.OOOO 0.4431 19.4506 0.4021 9.1710 27.3789 1.6425 14.4790 34.7826 2.7807 19.6673 40.7962 
_ 0.0000 0.8533 21.2800 0.5742 11.2293 31.3696 2.0623 16.797^ 39.1107 3.4432 22.9915 46.2421 
' 0 0 0.0000 0.5288 23.6780l 0.5630 11.5881133.07531 2.4730 118.6884|41.7436| 4.4579 125.5072149.5671 
0-44 0.0343 3.3288 5.4221 0.3172 4.8414 15.25881 0.5898 6.2700 16.30981 0.8239 6.6140 17.0615 
0.S8 0.0000 3.8904 5.7563 0.5246 7.6881 22.8292 1.2367 9 . 9 6 ^ 23.3777 1.5392 11.3923 25.7813 
0.3 0.72 0.0000 3.8534 5.9680 0.5409 8.8942 26.1418 1.6866 13.2562 29.2584 2.6946 16.2754 32.5389 
ftgtf 0.0000 4.7798 6.3373 0.5613 9.8446 29.6848 2.1176 15.7856 33.9701 3.5759 19.7169 38.2543 
「/.flO 0.0000 5.1116 7.2268 0.6568 11.0251131.50361 2.4730 17.2171137.07941 4.3804 122.5223141.7883 
0.52 0 .0371 0 .4449 3 .7820 0.2783 6.8360 I 11.30631 0.8908 7.6107 13.68881 1.2361 7.4630 14.8914 
0-64 0.0000 0.4297 4.3833 0.3370 7.7499 12.7106 1.2655 10 .70^ 18.1930 2.1209 12.0537 20.6669 
O f 0.76 0.0000 0.5473 4.8259 0.6467 9.3573 14.2280 1.9496 13.5335 20.9335 2.6805 15.8054 26.0686 
0-88 O.OOOO 0.5593 4.6421 0.6789 10.6439 14.52()4 2.1417 ~14.6323 22 . 21^ 3.7834 18.4941 29.1101 
1.00 0.0000 0.5288 5.4054 0.5630 10.9782115.10671 2.4104 16.9354124.16651 4.3158 121.6307131.6062 
0.60 0.0412 0.6590 4.3245 0.4364 2.3091 8.0182 1.0710 4.0562 10.25441 1.2601~ 6.7903 12.0406 
0-70 0.0000 0.4533 4.7144 0.4651 2.7326 8.5078 1.1378 4.8425 13.1123 1.7420 9.6051 15.1653 
0.5 O.SO 0.0510 0.7657 5.1046 0.5751 2.8343 1.4863 5.5267 2.2423 11.6744 17.9015 
0-90 0.0000 0.6869 4.3503 0.5492 3.2513 11.2039 1.7361 6.0990 16.5308 2.7365 14.2322 20.3299 
'00 O.O(XK) 0.5288 5.3467 0.5630 2.9322 11.02511 1.9721 7.1999 17.20141 3.3596 16.5008122.4318 
0.68 0.0000 0.4431 4.2091 0.4021 2.5656 8.4243 1.2008 4.6377 11.56661 1.6637 6.4765 13 . 78^ 
0.76 0.0000 0.4975 4.7761 0.6467 3.0113 9.3573 1.5369 ~5.1221 13.4908 1.8232 7.1843 15.7450 
0 6 0.84 0.0000 0.8000 4.7467 0.5742 3.0413 10.4849 1.5065 5.8213 14.5532 2.2954 7.9477 17.5737 
0-92 O.OOOO 0.4538 5.3885 0.4868 3.2972 10.4005 1.9775 6.5866 15.8199 2.8708 9.0531 19.8691 
100 0.0000 0.5288 5.3467 0.5630 2.9322 10.97821 1.9565 7.1999 16.93541 3.3208 10.5311121.6049 
0.76 0.0000 0.4975 4.6269 0.1617 I 2.6071 7.9426 0.5408 4.0842 10.0043 0.7365 4.9505 10.7704 
0.82 0.0000 0.6132 3.9346 0.2316 2.6111 8.2123 0.6643 5.0108 11.3357 1.0768 5.7024 12.3103 
0-7 QMS O.OOOO 0.5593 4.2506 0.1752 2.6719 "jTllOS 0.5691 4.9124 1.0952 6.6833 丨3.7026 
0.94 0.0573 0.6300 4.5246 0.1570 3.3184 9.7982 0.6435— 5.7147 13.0228 1.3414 6.7451 14.9709 
1.00 0.0000 0.5288 5.1116 0.1877 2.6273 9.4769 0.7043 5.9008 13.69541 1.3309 7.7788 16.4Tm 
0.84 0.0000 0.0533 0.8533 0.1063 2.6372 2.9987 0.4242 4.5634 5.8213 0.9132 5.5905 7.7872 
0.88 O.OOOO O.OOOO 0.5593 0.1752 2.6719 2 .9347 0.5691 ~4.8075 6.0057 1.0952 6.4095 8.8488 
0.8 0.92 0.0000 0.0000 0.4538 0.0885 3.0316 3.2972 0.5628 5.4001 6.5866 1.1206 6.5223 8.8517 
0.96 0.0576 0.0576 0.6908 0.1345 2.5997 2.9135 0.6527 5.8275 6.9775 1.2632 6.9670 9.9655 
1.no 0.0000 O.OOOO 0.5288 0.1877 2.6038 2.9088 0.7043 5.8382 7.1999 1.3180 7.4945 10.4019 
0.92 O.OOOO 0.0000 0.4538 0.0885 0.4868 3.0316 0.5172 1.9775 5.4305 0.9947 2.9086 6.7237 
0.94 0.0000 0.1145 0.6300 0.1570 0.5830 3.3184 0.5975 2.0070 5.6841 1.1896 2.9739 6.7198 
0.9 0.96 0.0000 0.0576 0.5757 0.1345 0.4706 2.6446 " ^ 7 5 0 2.0047" 5.8586 1.1867 3.0879 7.2349 
0.98 O.OOOO 0.0596 0.5956 0.2772 0.7854 3.2571 0.5960 2.1016 5.5834 1.0560 3.2711 7.3793 
1.00 0.0000 0.0000 0.5288 0.1877 0.5630 2.6273 0.6730 1.9565 5.8851 1.2146 3.3338 7.7529 
52 
ns = 0.2 r = 5 r = W r = 15 r = 20 
alpha fa) alpha fa) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0-28 0.0000 0.045 丨 3.5666 0.0000 2.1630 21.1588 0.0000 11.7922 36.3306 0.3135 24.5878 54.2025 
046 0.0000 1.3627 10.7590 0.1686 8.5300 34.7044 0.4978 24.0303 55.8909 2.8118 42.7025 70.2943 
0.' 0-64 0.0000 2.6523 15.8602 0.8373 15.9078 44.8790 2.5065 33.1877 64.9610 7.2253 52.7019 76.8772 
0 S2 0.0000 3.7096 17.7862 1.1632 21.5014 50.6416 4.9779 “ 40.2658 70.3544 12.5000 59.2356 80.7279 
t oo O.OOOO 4.()370 119.48581 1.8956 125.7595|55.0716l 8.0224 145.0264172.6207 18.1576 63.0188 83.6459 
0S6 0 .0152 0.7623 8.0043 0.0224 3.5754 116.4761 I 0.1141 8.7015 |24.9533| 0.6069 113.6442131.1419 
0.52 0.0330 2.4233 18.6944 0.8923 12.2882 29.7944 1.9606 z T T l W 43.3299 4.6121 29.8169 52.3010 
0.2 0.68 0.0733 3.4091 24.7801 2.0961 19.6063 38.6566 5.2308 30.9680 54.3816 10.2338 41.9577 65.0268 
0.84 0.1217 4.4016 29.8580 3.5355 25.1798 44.7387 9.1235 39.0391 62.2809 15.7734 50.2639 72.8076 
100 0 .0902 4.8940 134.10011 4.2556 28.5463 50.4394 12.0013 43.8327 66.7599 20.9653 56.0406 76.8726 
0.44 0.1103 3.3234 9.5448 0.4608 5.1366 14.7241 0.6638 7.0629 19.10391 0.8091 9.0219 1 2 1 . 5 ^ 
0-5S 0.1871 6.1586 14.2395 1.6035 11.7594 26.1799 2.4831 15.7403 33.6000 4.3795 20.5219 38.1208 
flj 0.72 0 .2839 9.1615 16.5815 3.0063 16.4647 33.4071 5.2840 23.611 丨 43.3375 8.4490 30.5136 50.5521 
0-86 0 .4337 丨0.8633 18.1950 4.1167 21.7944 39.5326 8.6828 m i i ^ 50.9848 13.1491 38.7969 59.1911 
' 0 0 0-2932 112.1110119.41811 5.2347 丨25.0942+ 44 8908111.4851 135.9286155.7694| 17.4813 145.4145 165.3551 
0.52 0 .0989 2.3244 ^ 3 4 1 6 0.8923 6.7314 |l3.7904| 0.9025 6.6805 |l5.2386| 1.4969 7.7475 117.5382 
0-64 0.2867 3.4229 10.9677 1.8580 11.3660 20.8854 2.5273 12.7197 24.7634 3.825丨 15.2702 29.3868 
0.76 0.2902 3.7338 丨2.5169 2.4859 16.3931 26.7941 5.0157 19.7382 32.9634 7.4389 23.0262 39.6777 
0-88 0.2690 4.4486 12.7457 3.7313 20.0098 30.6060 6.8885 25.5511 40.0594 11.7426 29.7885 46.9500 
100 0.2932 4.8714 14.9301 4.2556 123.5752134 57191 9.5172 31.0679 45.4027 15.5856 36.4074 53.2944 
0-60 0.2425 2.9447 8.5744 1.1298 4.8385 112.00501 1.5698 6.6015 113.97241 1.5879 6.9991 1 5 . 6 4 ^ 
0.70 0.2619 4.0030 10.3442 2.1408 6.9692 15.4159 3.2110 10.5877 20.5380 3.3816 12.6962 23.4788 
0.5 O.SO 0.3570 4.1055 11.8604 3.0133 8.8852 19.0448 4.7729 14.2347 26.2721 5.7571 16.8660 30.4784 
0.90 0.3801 4.4773 12.8617 3.3134 T o S l ^ 22.7656 6.3430 17.3396 30.1849 7.6140 22.1804 37.3880 
1.00 0 .2932 4.8714 114.05051 4.0422 112.4278124.95611 7.6137 20.0237 34.8962110.3187127.2466 42.4429 
0.68 0.2383 2.7493 10.1723 1.8182 6.4621 13.1094 1.8652 7.9400 13.3688 1.8220 7.9057 13.4427 
0.76 0.2902 3.0373 11.4336 2.2280 7.6689 16.1468 2.9738 10.9215 18.5969 3.0506 11.5739 18.8913 
0-6 0.84 0.4462 3.7323 丨2.434丨 3.2958 9.6596 17.2953 3.9599 13.8754 4.3849 15.4182 23.5587 
0-92 0.3615 4.0621 13.4411 3.7110 10.7385 21.6989 5.7061 16.7570 27.1597 6.1628 19.2727 28.7766 
\T00 0.2932 4.0370 14.02801 4.0171 112.1642123 5501 6.5168 118.8838130.33661 7.9311 123.3221133.6920 
0.76 0 .2902 3.0180 9.0540 0.9498 5.4292 10.7411 I 1.5288 6.9424 111.89531 1.9357 7.1856 11.7462 
0S2 0.4211 3.6695 丨0.1464 1.1632 6.3557 12.4475 1.9194 8.3632 14.2375 2.3317 8.8605 14.5580 
0.7 0.88 0 .2690 3.5382 10.2628 1.4388" 7.6576 74.3519 2.3951" 9.7075 I Z i i s T 3.3347 11.7324 17.7511 
0.94 0.3654 3.6973 11.2425 1.8204 8.0495 15.4180 3.1523 11.9382 19.2545 4.1739 13.8688 21.2063 
VToo 0 .2932 4.0370 112.08841 1.8956 9.1137 117 53701 3.4520 113.4853 120.93771 5.2157 116.2107123.9061 
0.S4 0.4462 1.3590 4.2799 1.1625 6.6755 8.8926 2.1542 7.1700 1 2 . 0 ^ 2.3041 6.6788 12.4340 
0.88 _g.2690 1.0346 4.3451 1.2194 7.0845 9.3891 2.3527 7.8423 13.3107 2.7044 7.9504 14.2436 
0.8 0.92 0.3615 1.1910 4.5938 1.6028 7.6193 9.9741 2.9009 9.7014 15.1844 3.2698 9.0659 15.9417 
0.96 0.3950 1.2947 4.5644 1.3485 7.8537 10.2759 3.2496 10.3581 16.1090 3.8013 10.1471 17.5761 
1.00 0 .2932 1.1502 4.7587 1.7198 8.4861 111.48631 3.3875 111.3883 117.49651 4.2730 112.1324119.8893 
0.92 0.1063 1.1910 4.0621 1.5781 3.7110 8.0138 2.2633 5.7061 110.72151 2.4142 6.6415 10.7365 
0.94 0.0860 1.2468 3.6973 1.5975 3.8390 8.0124 2.4068 5.9638 11.1289 2.4696 7.0211 11.7053 
0.9 0.96 0.0878 1.2947 4.1914 1.3485 3.8332 8.2657 2.5869 6.0502 11.3415 2.7795 7.3881 11.8741 
0.98 0.0221 1.3732 4.0089 1.5373 4.1120 8.9739 2.6462 6.4281 11.9777 2.8960 8.1764 13.0782 
J.00 0.0902 1.1502 4.0370 1.7073 4.0171 9.0259 2.6347 6.5061 12.5712 3.0638 8.7407 14.0896 
53 
TtN = 0.3 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 0.0000 0.8698 15.3902 0.0206 17.8153 56.3156 1.0161 48.6519 76.2173 9.8018 71.8662 89.4073 
0•‘ 0-64 0.0000 3.8302 24.1366 0.9382 28.8587 62.5116 5.6237 60.6338 84.8592 21.9363 80.6268 93.2018 
0.82 0.0134 6.6310 30.4947 2.6538 37.7146 68.9458 12.0419 6 ^ 8 1 ^ 87.6963 32.4790 85.4125 95.0040 
' 0 0 0.0290 9.5555 133.40091 4.6974 43.7685 73.0851 18.7500171.3146190.0848 41.4370 87.9948195.9415 
0.36 0.0000 0.1683 7.0313 0.0000 4.6390 21.8885 0.0604 14.8089 35.9054 1.1013 24.9600 48.7886 
0.52 0.0853 3.5101 19.5856 0.5555 丨7.1279 42.7734 3.0584 35.6338 60.6338 9.1510 52.1426 73.1878 
0.2 0.68 0.3810 7.0993 29.1593 2.7858 29.6017 54.3335 10.7243 51.2777 73.0382 21.8562 67.6011 83.1498 
0.84 0.5006 10.4722 36.6662 6.4220 39.7623 61.6451 17.8010 60.8840 79.7825 34.2010 75.6608 88.5262 
100 O . 8 9 7 6 12.5959 Ul.SSlol 9.8498 46.1807 66 7055 26.0905 67.0537 83.5925144.1427181.1504191.6625 
0.44 0.0843 1.6865 9.0592 0.1440 4.4847 16.55011 0.3119 9.7384 124.91951 0.9511 14 . 5374131 .9^ 
0.58 0.4437 6.0274 18.5505 1.4821 14.7797 32.7089 3.6016 25.4628 45.6237 6.8382 35.1822 55.9271 
0.72 1.0000 11.0128 25.3718 4.2080 24.6588 44.6237 9.2675 39.0320 5 9 ^ 6 ^ 16.2795 50.4906 69.5234 
0.86 1.3889 15.0463 30.6100 7.9222 33.5284 53.2295 16.0838 48.7050 68.8602 26.6847 61.4699 77.8712 
100 1.9835 I 18.1265132.7060| 11.4685 39.3779 59.0880122.5464 55.5028 74.3235 35.2139 69.0149 83.3851 
0.52 0.3900 2.8275 10.2133 0.4629 5.0612 14.16521 0.7545 7.9376 18.76261 0.9612 10.2223 23.0276 
0.64 0.7535 5.9400 16.3506 2.0105 12.2074 25.7346 3.0584 丨 8.0382 33.3300 4.9459 24.0389 42.2107 
0.4 0.76 1.0704 8.2496 20.5978 4.3168 20.5901 35.9627 7.4577 28.2407 44.9678 11.3136 37.3048 55.9171 
P-88 _ 1.3978 9.9904 23.6124 7.2190 27.5700 43.2929 11,9407 54.1616 18.7644 46.5005 65.2148 
100 2.1862 I 12.2050125.59721 9.8180 133.2416148.7304 16.9326143.4471161.1268125.7340 54.6548172.1415 
0-60 0.5228 4.5307 10.0946 0.8954 5.1873 12.19641 1.1871 7.4044 115.88531 1.1814 8.2299 1 8 . 4 0 ^ 
0.70 0.8958 6.7955 13.6934 2.2831 9.8864 20.5475 3.7630 14.2670 26.4011 4.1950 16.6900 30.7369 
0.5 0.80 1.1952 9.1766 17.7689 4.6577 14.6681 28.1017 6.6761 21.6393 35.1626 8.2199 25.8510 42.3909 
0.90 1.5412 10.4277 20.1472 6.5249 19.3444 33.7662 10.3963 27.9923 43.3700 12.9055 34.2711 51.6520 
J OO 2 .1862 |12 .1616|22 .4700| 8.1464 |22.5243|38:0872| 14 .3477l34 .4305l49 .4750h8 .1381141 .7677|59 .3446 
0-68 0.8636 4.1402 12.0904 1.6715 6.4177 113.32031 1.5091 7.9577 114.85921 1.3917 7.6392 15.3584 
0.76 1.0704 5.8609 16.0423 3.0435 9.6377 18.4058 3.0395 12.5403 21.1353 3.1938 13.5362 23.5683 
0.6 0.84 1.2853 7.4415 18.0355 4.6601 13.6364 23.8845 4.8027 17.1667 27.2352 5.4565 19.3132 30.6067 
0.92 1.7650 8.3485 20.7172 6.6015 17.0924 28.2666 7.0910 23.2802 34.5168 8.9516 26.3142 38.3098 
VTmO 2.1862 9.5555 122.22381 7.6703 19.8688132.27891 9.3800 27.8372 38.9742111.8148131.4460 44.1227 
0.76 0.9659 5.4170 1766951 1.8012 6.6046 111.66671 1.9525 7.1457 112.94281 1.7020 7.5290 113.3460 
0.S2 1.2701 6.2567 13.1685 2.4560 8.6273 14.0806 2.8897 9.3435 16.5928 2.9335 10.5727 17.8014 
0.7 0.88 1.1923 6.7699 14.4580 3.2386 11.0008 17.8019 ^ 9 1 9 8 12.8980 20.2640 4.2956 14.6891 22.6294 
0-94 1.5269 7.5074 15.5662 3.8053 13.0033 20.8662 5.0767 15.5834 24.1623 6.0891 18.4076 27.2709 
\Too 1.9835 9.1791 17.69221 4.4858 14.8752123 16971 6.3813 18.7904128.25121 7.6160 121.8860131.4360 
O M 1.1500 3.4637 8.9027 2.2310 7.2873 11.5096| 2.2151 6.8365 12.55541 1.8422 6.3777 
0.S8 1.1923 3.2479 9.0037 2.3924 8.5667 12.9127 3.0935 8.4946 14.9033 2.7235 8.4410 16.1710 
OS 0.92 丨.5128 4.0482 10.0714 3.0695 10.2596 15.1477 3.7321 10.0061 17.8031 3.5546 10.5037 19.0147 
0.96 1.3577 3.9445 10.2473 3.6542 11.0257 1 6 . 5 m 4.7110 11.7926 19.6308 4.4876 12.6114 21.3763 
\~roo 1.9835 4.9081 11.32191 3.5019 11.9657117.41431 5.4927 13.4996122.22331 5.2510 13.9693123.8100 
0.92 0.6584 3.8101 7.8863 2.9223 6.5910 12.07821 2.4107 6.6068 11.60981 2.1628 7.0492 11.9155 
0-9 0.94 0.6504 3.8597 7.4509 2.8277 6.3702 77.8259 2.6140— 7.2366 12.4041 2.8443 7.6815 13.0496 
0.96 0.5288 3.7445 8.1749 3.4330 7.1188 13.0371 2.9860 7.9391 13.4268 2.9250 8.7248 14.0739 
0.98 0.7177 3.9615 8.2245 3.3509 6.8915 12.8346 3.3808 8.1037 14.0478 3.0054 9.0363 15.4077 
J.00 0.8976 4.7198 9.1791 3.2691 7.6386 13.9865 3.8267 8.9560 15.3271 3.6176 9.6202 15.9735 
54 
ns - 0.4 r = 5 r = 10 r = 75 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0-46 0.0000 0.0652 21.2694 0.0000 36.0631 72.3774 3.5618 73.1766 93.2967 31.8032 90.8891 97.2097 
° ' 0.64 0.0000 3.3878 34.6234 0.5527 48.4425 82.3754 13.3667 83.0115 95.0275 49.0849 95.2095 98.7799 
0S2 0.0676 9.3704 42.8652 3.6109 57.9059 85.0131 26.1731 87.8839 97.0485 62.8963 96.9197 99.1899 
100 0.1412 114.7228148.44061 8.6500 64.8747 87.0049 37.6939190.1311 97.5578171.1971197.6498 99.4900 
0.36 I I 丨 I I I 
0.52 0.0326 2.3059 23.6459 0.2512 27.8135 58.2998 5.5228 55.7279 78.6994 21.1121 73.8874 88.3888 
0.2 0.68 0.4841 9.9131 36.3516 3.6177 44.3272 70.8472 19.2096 71.9260 87.8739 42.9843 86.2286 94.8095 
0.84 1.2554 16.5234 45.2499 9.6297 55.3230 78.1646 33.8103 S L O S ^ 92.1853 58.5859 92.1292 96.8497 
/.»0 2.2596 121.6194151.9948 17.0675 63.9753 82.1948144.7503 85.4970 94.2648 69.1769 94.5995 98.0098 
0.44 0.0000 0.1087 6.5862 0.0000 "7.2753 |20.8702| 0.1701 114.2371134.64731 1.3001 123.3823144.52^ 
0.58 0.3160 5.2735 21.2791 0.9747 19.9055 43.2375 4.5423 38.8194 61.3107 11.6112 53.3253 73.5174 
flj 0.72 1.0817 12.6380 32.7263 4.7030 34.7302 58.0143 15.2676 56.8284 75.7079 29.1229 71.6072 85.8086 
0-86 2.3383 18.8763 40.6697 10.8639 46.2646 67.8212 28.2141 68.3942 83.8519 45.2545 81.3981 91.4692 
100 4.0485 I24.8088l46.0869li7.6738l553759l7420i7l38.5647l75.678ll88.i994l57.2i57l86.8987194.3794 
052 0.0870 1.4031 7.9943 0.1507 4.9035 116.40881 0.2501 9.3747 |24.3922| 0.8901 114.1314 30.3830 
_ 0.8223 6.0739 18.3204 1.6680 14.8613 32.5362 3.7619 2 6 ? ^ 46.7934 7.7508 37.0437 55.9456 
0.76 2.0247 10.9022 26.8105 5.3674 25.9524 46.4469 11.3857 42.4712 61.1306 19.1319 54.6155 72.3672 
0.88 3.2729 15.5434 33.5500 10.8816 36.6952 55.6574 20.1901 54.6373 70.9055 31.2531 67.0767 81.3381 
'00 4.6840 19.9953 38.4253 16.4814 44.8565 63.4701 28.9661 62.9667 77.4897 42.6843175.1675187.1487 
0.60 0.4152 3.5402 9.6372 0.5326 5.0744 13.16321 0.7504 7.8439 19.18961 1.1301 10.1710 22.4022 
0.70 1 .3780 8 .0697 16.3819 2 .2508 12.4900 25.1206 3.5718 T s ^ s j ^ 34.7774 5.2505 24.4324 41 .4842 
0.5 0.80 2.4486 12.4789 22.3745 4.9165 19.4048 34.5264 8.6843 30.7154 48.1541 12.4412 38.3038 56.0556 
0-90 3.5379 16.0637 27.0781 8.1587 26.5612 43.3622 15.6578 40.6803 58.0790 20.8621 50.7351 67.3267 
1.00 4.7075 119.6658131.4229112.6617132.9729 50 8589122.3801149.0742 65.7392129.6530159.7860175.5176 
0.68 1.0452 4.9400 12.09151 1.0451 6.2506 112.72231 1.2406 7.2536 115.32771 1.3001 8.7109 17.9918 
0.76 1.8690 7.1643 17.1877 2.2615 丨0.7448 20.1528 3.1016 14.3872 25.6428 3.8804 丨7.3917 30.4330 
0.6 0.84 2.6804 9.8055 22.0538 4.4576 16.1803 28.2652 6.2337 21.853 1 35.4413 7.9908 26.7527 41.9542 
0.92 3.3990 12.0866 25.7749 7.1479 21.1211 33.5114 9.2946 29.0645 43.7919 12.9013 35.8436 52.0752 
100 4.5075 14.7228 30.0341 10.3981 26.5764 40 3395 13.7023 36.7030151.1961118.5319 43.9344 59.8960 
0.76 1.6242 5.8293 11.2916 1.4675 6.0308 112.20221 1.6408 6.9835 114.3372 1.5302 7.7708 14.6115 
0-82 2.0948 7.9401 15.0017 2.7459 9.5152 16.9181 3.0415 10.8854 19.8199 3.0003 12.2312 22.0622 
0-7 0.88 2.8852 9.4424 17.2654 3.8086 12.5844 21.2695 ^ 5 6 2 3 15.3577 26.3732 5.1205 18.1818 28.9929 
0.94 3.4806 11.6212 20.4209 5.5359 15.7911 25.2697 6.9942 7 9 ^ 9 8 ^ 32.3794 7.6908 23.5824 36.0636 
1.00 4.1073 113.2753122.85511 7.4070 119.533112933511 9.0882 24.3319 37.5538111.2711129.6630 42.7843 
0.84 2.2846 5.4626 T I ^079 | 1.8314 I 6.3393 112.6182| 1.8211 I 7.2043 113.8883 1.6202 6.6807 13.7414 
0.88 2.7483 6.1923 12.5100 2.5491 8.4030 15.5668 2.9015 9.2146 17.0785 2.4102 8.9309 17.4417 
0.8 0.92 2.8229 6.7519 13.8956 3.3068 丨0.0817 77.5522 3.8519 11.0155 3.2703 11.8712 21.3721 
0.96 3.4166 7.8327 15.2121 4.5133 11.9346 20.3352 5.0135 13.9498 23.6366 4.7805 14.3914 25.6026 
1.00 3.9661 8.4736 |l6.853o| 5.3456 丨 13.9248122:85771 6.4458 116.4248127.16451 6.3306 117.7218129.7130 
0.92 1.7629 5.8532 10.24311 2.5708 6.7749 112.15851 1.9610 6.4932 111.83591 1.56oT 6.4406 11.6812 
0.94 1.9889 6.7183 11.2280 3.1663 7.6334 13.2298 2.6716 7.8347 13.5581 2.1102 7.2507 1 2.8113 
0.9 0.96 1.9059 6.7868 11.5166 3.5440 8.3199 14.4588 2.9621 8.4259 14.8204 2.5103 8.3908 14.3414 
0.98 1.9075 7.1036 11.9836 4.0598 9.1497 15.6332 3.0722 9.0663 15.7110 3.0403 9.6810 16.2916 
1.00 2.2949 7.3673 12.9222 4.3957 10.0344 16.7239 3.9435 10.4494 17.3256 3.5804 11.1011 17.9118 
55 
TTs = 0.5 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Rq Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 — — 
。•‘ 0.64 0.0208 2.5958 49.0292 0.1602 70.1812 92.1698 33.0200 96.1700 98.9300 81.0000 99.2300 99.8100 
0.82 0.1467 10.9621 57.3989 4.1654 78.1116 95.5242 50.0200 97.0600 99.2500 87.9500 99.5900 99.9000 
'.00 0.5364 19.5237 62.7441 12.2833 82.8174 96 0725 63.2000 97.8600 99.6000| 92.1100199.7200 99.9300 
0.36 I 丨 I 1 I I 
OS2 0.0000 1.0791 29.0102 0.0801 44.5079 77.2404 15.6000 78.4900 90.1400 45.8200 89.7000 96.9900 
0-2 0.68 0.1559 10.7232 47.4127 4.0453 62.8117 85.4611 36.3400 88.2400 9643TO 69.4800 96.5100 98.7900 
_ _ 1.3437 22.8742 57.7262 15.2213 73.8534 90.1262 54.7600 93.4600 97.9000 82.5200 98.1700 99.5500 
' 0 0 3 .6795 I31 .0985l63 .6237|27 .2in|80 .1423l93 .1169|67 .6100l95 .8700|98 .6500|89 .4500l98 .9600|99 .7000 
0.44 
OS8 2.8222 24.6005 0.2804 30.3394 58.6663 7.0900 56.2500 77.1300 25.0500 73.5700 87.7200 
0.9363 13.8993 40.4286 5.6279 49.9399 73.2425 26.6600 75.0200 89.6400 51.2500 88.5300 95.4000 
Q:S6 —3.1293 24.8241 51.1604 16.7535 63.2285 81.8846 44.7700 84.7400 94.0400 68.7800 94.0400 97.8200 
'.00 6.0073 132.1712157.9704 21.2117170.9749 86.7548 58.9500 90.2900 96.350QI 79.9000 96.5500 98.7800 
0 52 0.0000 0.0726 6.2254 0.0000 5.0065 120.85711 0.1400 12.9000132.18001 1.1300 122.0000142.0500 
0.64 0.2803 5.2227 20.8909 0.8912 21.3478 44.4878 4.6200 38.9300 61.4000 13.3100 53.6800 72.9400 
0.4 0.76 2.0327 13.4265 33.8893 6.1280 38.1095 60.4386 17.6900 58.9600 77.1100 34.4900 73.7100 87.1100 
0 S8 4.2311 21.0188 43.2586 15.0541 51.0016 71.0737 32.7000 72.0500 85.7700 51.9100 84.9800 93.2400 
100 7.4555 27.3439 49.6782 23.8253 59.6032 77.3069 45.3700 80.2900 90.5300 64.7100 90.4600 95.9900 
0.60 0.1141 1.4424 7.7099 0.0701 4.5259 16.28121 0.2900 8.6200 |23.1800| 0.8000 13.5600 29.2800 
0.70 1.0092 6.7624 18.1232 1.5821 15.6503 33.0830 3.8400 26.7600 45.6100 7.8400 36.4400 55.4100 
O.S 0.80 2.5426 14.4606 27.8853 5.8576 27.4056 46.7808 12.1900 43.3400 62.7000 21.1400 55.7800 72.7900 
0 90 5.1711 20.4739 34.1969 12.5576 37.9131 56.8696 22.3500 56.1400 73.5600 34.8300 70.0600 82.7600 
'00 7.6915 125.6919140.1094 18.2948 46.8089 64 3823 33.3200 66.0500 80.6800 47.8800 78.6300 88.9700 
O.M 0.5195 "3J978 10.U0l| 0.5107 5.4971 13.66781 0.7700 7.3200 17.77001 1.0900 9.5900 121.4300 
0 76 1.8764 7.6827 17.7004 2.0527 12.8968 25.4831 3.4400 17.8000 33.4800 4.9700 23.9300 40.4400 
0.6 0.84 2.9393 11.9148 24.6378 5.2874 21.2397 36.0805 8.2100 29.6100 46.2300 12.4300 38.8600 55.5300 
0.92 4.7761 16.0475 30.4925 8.9944 29.3670 43.9503 14.2514 39.8340 56.7657 21.5200 51.4200 67.3400 
' 0 0 7.0049 I 19.4379135.4645 12.9045 36.4392 51 2374 21.4300149.4100165.7400 30.7600 61.5000 75.7500 
0 76 1.6679 5.5666 11.29991 1.2116 5.9477 13.177l| 1.3800 7.2300 14.70001 1.1900 8.1600 116.8300 
0H2 2.4104 7.7342 15.4056 2.6534 9.9630 20.0160 3.2800 12.7500 23.5600 3.5600 15.7600 27.5200 
0.7 0.88 3.4733 11.1883 19.7453 4.3770 15.3746 "?^.2536 6.0600 20.2200 s l i ^ 7.3600 24.2700 37.9400 
0.94 4.7119 13.3822 23.1879 6.4416 19.6454 32.4785 9.4200 26.7000 41.1000 12.2300 33.4900 48.6400 
\Too 6.2755 丨 15.8871126.83971 9.4079 24.3763 38.2527113.3300134.0100148.7500117.2900141.7400156.8100 
0.S4 2.1940 6.4665 12.03021 2.1831 6.5992 12.95811 1.8300 6.5100 |l3.2700| 1.6300 7.2200 13.7300 
0-8S 3.0839 8.1044 14.4195 2.8245 9.0144 17.3377 2.9200 9.7900 18.2400 2.7200 10.7000 19.4100 
0.92 3.7147 9.3186 16.3660 3.9964 11.4583 20.6130 3.9104 12.6613 22.9623 4.4300 15.1400 25.6000 
0.96 4.3529 10.4151 18.5052 5.0095 14.0367 24.2861 5.9000 16.6400 28.6600 6.2100 19.0500 31.7800 
'00 5.8035 I I2.I755I2O.38I9I 6.3721 16.4412|28 1936| 7.4900 120.3900133.48001 8.7900 123.6300137.4000 
0.92 2.4199 6.8138 10.9637! 2.5741 7.1014 12.2596| 2.0802 6.4106 丨 11.8212! 1.7600 6.8300 1 2 . 5 ^ 
0.94 2.8441 7.5241 11.8328 2.7950 7.4735 13.1136 2.3000 7.6500 13.6600 2.2600 8.1900 14.5400 
0.9 0.96 2.7604 7.8989 12.5597 3.186 1 8.9670 15.1588 2.8300 9.0700 15.8300 2.7600 9.1800 16.4500 
0.98 3.3557 8.8953 1 3.8596 3.8076 10.1503 17.2545 3.3600 10.5200 18.1400 3.5000 11.2000 18.9500 
LOO 3.9262 9.7511 14.1171 4.4184 10.8606 17.7738 3.9100 11.4200 19.7600 4.2400 12.8300 20.8900 
56 
TCN = 0.6 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
""0.64 0.0000 0.9096 64.5579 0.0600 90.6781 98.2697 68.4400 99.2300 99.9200 97.1900 99.9800 100.000 
0S2 0.1215 13.3934 74.4179 5.3311 92.1584 98.6297 78.1400 99.6100 99.9400 98.3300 100.000 100.000 
100 0.6957 |28.6138|78.2916|19.8640194.5789|99.1298|86.5700|99.7400|99.95(K)|98.9600|10().000| 100.000 
0.36 
0.52 
0.2 0.68 0.0000 12.9560 63.6786 5.2010 81.3863 94.5589 63.2300 97.1200 99.2500 91.5600 99.4600 99.8900 
0.84 1.0537 31.0537 71.5400 24.2849 88.6177 97.0694 79.1600 .98.5500 99.6800 96.3900 99.8500 99.9700 
'00 4.0409 145.4015177.5448 42.5985 92.6485 97 7896188.1500 99.1700 99.7900 98.2400 99.9400 100.000 
0.44 
0.58 
0.3 0.72 0.2224 15.5549 52.3853 7.2114 68.3437 86.7974 46.0600 91.0300 96.9800 77.6000 97.4700 99.1400 
0 S6 2.4217 32.3842 64.6367 24.7950 80.2060 92.4685 68.0700 95.5600 98.5200 89.5700 98.9900 99.6400 
'00 6.8338 45.3095 72.1023141.7283 86.4173195 129o| 80.2400 97.6000 99.1800| 94.9000 99.4700 99.9000 
0.52 丨 I 丨 I 丨 I 丨 
0-64 0.0000 2.4962 25.0025 0.1800 31.5163 58.5617 8.5400 58.1600 78.1500 27.2700 74.9700 88.3300 
0.4 0.76 0.9402 15.6288 42.4990 6.9514 53.3307 75.8252 30.8300 78.1600 90.8200 57.3500 90.6500 96.3500 
0.88 4.1464 28.7105 55.0487 20.8142 68.1636 84.2669 52.8700 88.43& 95.5200 76.7700 95.8800 98.5200 
'00 8.9923 |39.2839|63.6522|35.2170|76.9954|89.4079|67.5200|93.23()0|97.4700|86.7500198.0300199.2800 
0.60 I I 丨 丨 I I 
0.70 0.2324 4.3153 20.6771 0.7702 20.7342 43.5187 4.8800 39.1900 61.7000 13.7700 54.2200 73.3700 
0.5 0.80 1.9622 15.2119 35.1977 6.2012 39.1578 61.7223 19.8700 61.3100 78.8300 37.4200 76.2000 88.4400 
0.90 5.4043 25.5181 46.1601 15.9332 53.8608 72.7245 37.6500 75.2300 87.5900 57.6400 87.0500 94.5600 
100 9.4118 34.9361153.8107127.3755 63.7227 79 9460 52.2000 84.0500 92.3900l 72.0600193.1100197.1200 
0.68 0.1011 1.2532 7.6503 0.0600 4.2709 14.5929! 0.3300 8.3800 |22.1200| 0.8100 112.8100128.2400 
0.76 0.9402 6.8844 18.5706 1.4003 15.0330 31.9064 3.7700 25.1900 44.6100 7.3000 35.8000 54.6500 
0.84 2.7052 14.1033 28.9564 5.3611 28.3157 46.4093 12.4600 44.0600 62.1500 21.6800 55.8300 73.1000 
0.92 5.6696 20.7783 37.4213 12.0624 40.4681 57.8016 23.8900 57.9800 74.0600 36.9700 71.1400 83.8200 
100 8 .6445 I27.8772|45.7187|l9.2138|49.860()l66:2933|35.3100|68.1500|82.0100|51.0100l80.6800|90.240() 
0.76 0.8997 4.1650 10.32151 0.4901 5.2310 13.44271 0.7600 7.2900 16.79001 1.2300 9.3000 20.4100 
0.82 2.1664 7.8457 16.7443 2.1904 11.4623 23.2046 3.3200 17.1500 30.9700 4.9100 21.7200 36.5700 
0.7 0.88 3.8118 12.3479 23.2056 4.8910 19.1238 33.6567 7.7500 27.9400 44.4400 11.7000 35.7900 52.8800 
0.94 5.9469 16.9056 29.2061 8.6617 27.1254 43.2086 14.0300 38.9100 55.4200 20.5000 48.8800 65.1700 
J.00 8.0205 122.2813135.1407 i 13.1526134.2368 50.2901121.8200 48.0800 64.4600l 30.1400 60.0400 74.3000 
0.84 i.9757 6.4640 12.05671 1.5003 5.9012 12.49251 1.3800 6.8600 14.44001 1.5100 7.9100 15.6700 
0.88 3.0109 8.8504 15.3994 2.5105 9.5719 17.8236 2.8900 11.4600 21.3500 3.4700 13.7600 24.1900 
OS 0.92 4.4300 11.3087 18.8376 4.1808 13.8028 24.5149 4.8900 16.6100 29.0700 6.1200 20.1600 32.9500 
0_96 5.4514 14.0717 22.8857 6.0212 17.3035 29.3859 7.5400 22.5300 36.3600 10.0500 28.0500 42.2200 
J.00 6.5473 116.7468126.35291 8.4017 21.9944 34.7069 11.0400 28.5800 42.7900l 14.0100[35.5100150.2400 
0.92 3.3225 7.3969 12.0707 2.1704 "6.6613 12.0124| 1.8000 6.5300 12.3700 1.7400 6.8400 13.4300 
0.94 3.5072 8.2749 13.6017 2.6105 7.8816 14.0928 2.4700 8.2700 14.9900 2.2400 8.6500 16.5600 
0.9 0.96 4.0351 9.4966 15.1620 3.0506 9.2118 15.7832 3.0200 9.9700 18.0400 3.1200 11.3000 20.0900 
0.98 4.4843 10.0183 16.6225 3.8408 11.0722 18.7137 3.6700 12.2600 20.4600 4.3500 13.6000 23.7900 
1.00 4.9309 11.2225 18.1893 4.5909 12.7425 20.7442 4.8900 14.3300 23.9800 5.2100 16.2100|27.35W 
57 
Tts = 0.7 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha fa) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0.82 0.0301 17.2068 87.3382 8.6500 98.6600 99.7500 96.1400 100.000 100.000 99.9600 100.000 100.000 
100 0.4829 |39.5775|90.9658|35.7000|99.0400|99.840()|98.()3001100.000|100.000|99.9900|100.0()0| 100.000 
0.36 I 丨 丨 I I 
0.52 — 
0.2 0.68 ^ ^ ^ 
0-84 0.3512 44.4010 86.2332 43.0800 97.2200 99.3600 95.5300 99.8800 99.9900 99.7700 100.000 100.000 
100 3.3903 60.6036 89.5372165.2900 98.3300 99.6400 98.0000 99.9600 100.000 99.9200 100.000 100.000 
0.44 . 
0.58 ^^^^^^ ‘ 
0.3 0.72 0.0000 21.2000 67.3021 14.9100 87.6400 96.7000 76.9200 98.2900 99.4600 95.7500 99.7900 99.9700 
0 S6 1.3046 44.2750 78.8761 42.0000 93.4300 98.1300 89.6900 99.3300 99.8400 98.7300 99.9700 100.000 
100 7.3944 159.5372184.7586 62.9500 96.3900 98.9200 95.2300 99.7700 99.9300 99.4700 99.9900 100.000 
0.52 I 丨 丨 一 
0.64 — 
0.4 0.76 0.0502 17.9492 57.0282 9.6800 73.9000 90.1600 56.1500 93.6500 97.9300 84.9100 98.4900 99.5300 
0S8 2.7702 38.7233 69.9087 33.6600 86.2100 94.9000 77.8700 97.5200 99.2000 94.7500 99.5600 99.9000 
1.00 lio.niol52.6056 77.5855 53.9300 91.6700197:1100188.5300 98.8500 99.6900 98.0000 99.8600 99.9800 
0.60 丨 丨 I I I 丨 
0.70 ^ ^ ^ ^^^^^^ 
0.5 0.80 0.3311 15.4410 45.9115 7.5700 57.6200 78.5900 36.()40() 82.4200 92.9000 64.4700 93.2600 97.6200 
0-90 4.5277 32.6774 59.7631 24.9700 73.0700 88.3900 60.9300 91.9000 96.9500 83.5800 97.6400 99.2200 
1.00 111.0362 [44.8491 68.2998 43.0800 [82.7400 92.6500 76.3200 95.8000 98.4500 92.3800 98.9900 99.73W 
0.68 
0.76 0.0602 3.1504 20.2268 0.3500 21.2500 44.5200 4.6500 40.3400 62.1700 14.1500 55.6000 74.4200 
0.6 0.84 1.5252 14.8304 36.2934 5.9600 41.8900 63.6400 21.3600 64.2600 80.7800 40.6900 79.0300 89.9400 
0.92 5.0803 26.5562 48.5643 18.7900 57.9300 75.3000 41.4100 78.5400 89.7400 63.1100 89.9600 95.5500 
100 10.7948 36.5895 57.3642131.4100168.7700 83.0700 58.2400 87.1200 94.2700 77.7400 95.2400198.1500 
0.82 0.0602 1.1137 6.8125 0.0200 3.8900 14.5900 0.3500 8.1200 20.7400 0.8000 11.9100 26.4700 
謹 0 9632 6.3108 17.5479 1.2900 14.4300 31.4200 3.4700 24.5200 43.6800 6.9600 34.2700 53.0900 
0-7 0.94 3.1717 13.6104 28.1642 5.7800 27.5200 45.9300 12.1700 42.8200 61.3100 20.9900 55.8500 72.7900 
LOO 6.5877 21.3195 36.9050 12.5000 40.5600 58.7500 23.9900 57.9800 74.2000 38.1200 71.3900 83.8800 
|~/.00 110.6539127.8873 44.4769 20.6400 50.3600 67.3000 36.5600 69.4100 82.2500 53.2800 81.6200 90.70TO 
OSS 1.1038 5.0171 110.72651 0.7400 5.2600 112.68001 1.0400 6.9300 115.83001 1.1500 8.760厂 18.1400 
0.92 2.3587 8.5215 16.2903 2.4200 11.0700 21.4000 2.9300 15.1500 27.5700 4.0400 18.7100 32.5600 
O S 0.96 3.7048 12.8514 21.9478 4.2800 18.2000 30.7200 ^ 0 0 0 23.7600" 39.0300 9.7000 31.1400 47.2200 
J.00 5.7907 丨6.7588 27.3650 8.0600 25.4300 39.4600 12.1200 34.2100 50.4700 16.7600 43.1700 59.6600 
l.OO 8.5412 121 • 1268131.9316112.0400 31.5000 46 2000 18.2900 42.7600159.3100 25.4600 54.4300169.1800 
0.94 2.8012 7.1586 12.49001 1.7500 6.3700 112.47001 1.6500 6.9300 112.95001 1.5700 6.7700 13.4700 
0-96 3.5650 8.7166 14.4206 2.2800 8.5700 15.1100 2.5900 9.2200 16.9300 2.7200 10.4900 18.6500 
0.9 0.98 4.1420 丨0.0935 16.6885 3.3400 10.7700 19.0100 3.8500 12.4700 21.2500 3.8300 13.6500 23.7700 
1.00 5.1303 11.8499 19.1329 4.3700 13.1000 21.7300 5.4200 15.7100 26.4300 5.9300 18.4100 30.0600 
1.00 6 .3783 14.0443 21 .0966 5 .7000 15.9300 25.3000 6.9600 19.2900 30.2500 7.8800 22.6700 35.0600 
58 
TIN = 0.8 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 




0.82 0 .0000 37.6726 96.9882 34.6000 99.9200 99.9700 99.9600 100.000 100.000 100.000 100.000 100.000 
1.no 0.2102 161.5654197.9281165.8700199.9200199 97()o|99.98001 loo.oool IQO.OOol lOO.OQol loo.oool 100.000 
0.36 I I I 丨 丨 丨 
0.52 
0.2 0,68 
_ 0 .0000 68.7713 95.6874 77.9600 99.7900 99.9400 99.8400 100.000 100.000 100.000 100.000 100.000 
' 0 0 2.3121 I82.2440l97.3676l90.5000l99.8300l99.9400l99.9700| loo.oool loo.oool loo.ooohoo.oool 100.000 
0.44 
0.58 
0.3 0.72 — — - ~ 
0S6 0 .0800 65.8595 93.4761 73.1000 99.2100 99.8200 99.1600 100.000 100.000 99.9800 100.000 100.000 
t oo 5.5650 80.3823 95.6361 |88.4300l99.6200|99.8800|99.6900| lOO.OOol 100.0001 lOO.OOol IQO.OOol 100.000 
0.52 1 丨 I 1 I I I I 
0.64 
0.4 0,76 — — . — 
0.88 0.4803 57.2143 87.5025 60.9600 97.4500 99.4100 96.9800 99.8700 100.000 99.7300 100.000 100.000 
100 8.8680 |74.O867|92.203Q|81.2700|98.760()|99.6900|98.92()0|99.99()0| 100.000199.96001 lOO.OOol 100.000 
0.60 I I I -
0.70 
0.5 0,80 
0-90 1.4709 47.3184 79.5177 46.1800 92.6800 97.7500 89.8700 99.2000 99.8100 98.3900 99.9300 99.9900 
1.00 10.9699 64.8284 86.5779 69.8200 96.3900 98.8600|96.0000 99.6800 99.9600l 99.5100 99.9800 100.000 
0.68 
0.76 
0 6 0.84 0 .0600 15.6094 51.2708 8.1300 66.9900 85.6600 46.9800 89.5300 96.1800 75.9200 96.7600 98.8500 
0.92 3.3820 37.3224 67.3204 32.5700 82.7200 92.8900 7 3 . 3 2 0 0 96.1800 98.6400 91.5800 98.9900 99.6700 
roo 11.7606 54.0086 77.2295 54.8600 90.3500 96.1700187.1500 98.4500 99.3800 96.8900 99.7100 99.9400 
0.76 
0.S2 0 .0000 2.1513 19.6318 0.1400 22.6500 47.6800 5.1000 44.4100 66.5700 16.3200 60.8200 78.8500 
0-7 0.88 0.8805 14.1985 38.3330 6.2400 45.8300 68.4800 24.2000 69.9400 85.6000 46.4600 83.9500 93.1600 
0.94 5.1431 28.8773 5 2 . 7 7 1 7 20.8000 64.2700 80.9500 48.9600 84.7300 93.3300 71.2000 93.5900 97.5500 
r o o 11.8907141.6375163.0868137.1300175.5900 88.0900| 67.1300191.9700 96.6600 85.4600197.1200198.9400 
O.M 0 .0400 1.1007 6.6240 0.0500 3.7900 13.66001 0.2500 7.3200 19.8000| 0.6600 11.3000 25.2500 
0.88 0.7404 6.2738 17.1803 1.2500 13.7400 29.9100 3.4700 23.2000 41.9000 6.8600 32.5700 51.2500 
0.8 0.92 2.9218 1 3.7182 27.8067 5.5200 27.1000 45.9500 11.7900 42.0400 61.0200 20.9000 54.9200 71.3600 
0.96 6.2144 22.0054 37.1660 12.5900 39.7800 58.3600 2 3 . 9300 58.4900 74.3300 37.7000 71.3800 83.6500 
LOO 9 .9690 29.3764 46.0014121.6400 51.5400 68 2900| 37.8500 69.7000 82.9700| 53.3300 82.2100 90.6900 
0.92 2.0612 6.2337 11.90711 1.2100 6.0400 12.6300| 1.4300 6.8000 13.9900 1.2200 7.6400 15.9900 
0 94 2.9918 8.5651 15.8695 2.3800 9.7200 17.9700 2.7100 11.7300 21.9100 3.5500 13.7500 24.6100 
0.9 0.96 4.5232 11.8283 19.9139 4.0900 13.8300 24.4400 5.1900 17.7600 29.7400 6.2300 21.7200 34.9400 
0.98 5 .7346 14.1914 22.9884 6.7200 19.2300 30.7600 8.4800 2 4 4 8 ^ 38.5900 10.3000 30.1600 44.6100 
1.00 7.4067 17.6559 27.4647 8.8500 23.7500 36.2900 12.4800 30600146.4200116.5700139.0700154.0900 
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= 0.9 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 





'00 0.0400 191.1200 199.8400197.4600 100.000 100.000 100.000 100.000 100.000 100.000 100.000 1 0 0 . ^ 
0.36 1 I I I 
0.52 
0.2 0.68 — 
0.84 
100 0.5200 197.6100 199.8100 199.7300 100.000 100.000 1100.(X)0 100.000 1100.000 100.000 lOO.OOO 1 0 0 . ^ 
0.44 
0.58 
0.3 0.72 ~ — “ “ — 
0.86 














0.92 0.0100 67.6600 91.3200 75.7900 98.9600 99.6900 98.8400 99.9800 100.000 99.9700 100.000 100.000 




0.94 0.8200 51.4100 82.1200 53.6200 94.7500 98.5100 92.7700 99.5300 99.9500 99.0700 99.9700 100.000 
1.00 112.6400 |71.()8(K) 189.2100 丨78.5000 197.7800 199.3300 197.9900 [99.9100 199.9900 |99.88()() 1100.000 [l00.00(7 
0.84 
0.88 
0.8 0.92 0.0300 12.8500 46.0300 6.0300 60.4200 80.7700 37.1400 84.8700 93.6200 66.8600 94.1900 97.8400 
0.96 3.68(X) 34.5500 63.9700 29.7600 78.7700 90.8800 67.6600 94.3000 97.9400 88.2500 98.4700 99.5300_ 
LOO 12.6800 152.3000 174.9100 153.2900 188.4500 1954100 184.8100 197.7700 199.2600 196.0400 199.5300 1 9 9 . 8 ^ 
0.92 0.0200 0.8000 6.2800 0.0200 3.7500 13.4100 0.1800 6.9900 18.6600 0.7400 10,3_800_ 23J000_ 
0.94 0.6100 5.2400 16.4300 1.1800 13.6200 29.5900 3 .1jO^ 2 1 ^ 0 0 40.3600 6.0200 30.9200 49.4000 
0.9 0.96 2.86(X) 12.7500 26.9300 5.1400 27.2300 45.7300 11.1500 40.8700 59.9900 19.4700 53.1200 7().40()0 
0.98 6.1700 21.2300 37.1400 12.4000 40.3800 59.0100 24.0700 57.9400 73.6900 36.7400 70.3600 83.9100 
1.00 10.1600 29.4200 45.9700 22.0100 52.1000 69.2200 37.7600 70.2800 83.0600 53.6400 82.5800 190.9500 
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Table 8: Power value (in percentage) when using non-test-statistic-based condi-
tional exact procedures; with a = 1%, 5% and 10% ； r^ = rs = 5，10, 15 and 
20; ttn = 0.1, 0.2，...，0.9; underlying rate ratio R。= 0.1, 0.2, . •.，1.0. and the 
alternative RA lies within the corresponding R。and 1. 
ns = 0.1 r = 5 r = 10 /• = 75 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 6.3409 26.6813 28.7950 1 0.1213 25.4820 40.4851 12.7339 28.8208 37.2849 15.1605 32.6656 44.4571 
0.46 7.0584 28.9638 29.0682 15.4184 38.0389 46.9315 20.8183 37.5708 53.3067 26.2615 45.8142 58.7615 
0.64 7.0047 29.1362 29.1792 16.9038 42.7742 47.6039 25.1463 43.7883 58.8788 32.8856 52.3860 66.9023 
0.82 6.4384 29.5350 29.5350 17.2036 44.5989 47.2942 26.7292 48.8520 60.2311 36.7230 57.0729 70.3622 
1.00 7.6968 30.0823 30.0823 17.4290 45.9536147.7129128.3613151.7765 60.9016139.1653159.8785171.1720 
0.36 0.7680 6.4209 bl.16741 2.4964 110.9715 119.2240| 3.9045 114.5059122.1254! 5.2332 115.0382125.70^ 
0.52 0.7416 6.0067 24.4716 3.5832 14.4025 24.9087 6.9295 21.5614 31.1501 9.8660 23.1054 37.2227 
0.2 0.68 0.5760 6.2472 26.6283 4.2696 15.6615 28.8532 8.8475 25.0380 36.2871 13.8443 28.4373 43.6839 
0.l{4 1.0133 6.3467 26.3467 4.6363 16.9502 32.2629 9.6826 26.9416 39.8567 15.4140 32.1733 48.3648 
I.OO 0.8226 7.6968 128.84841 4.4804 116.7957133.8259| 10.7842128.3613142.2132| 17.0177134.2551150.79^ 
0.44 0.1373 3.8778 6.5202 0.6344 "57930 110.00001 1.6156 8.5524 114.06591 2.1970 9.4176 16.8784 
OS8 0.1191 4.0889 6.1532 0.8502 8.7554 13.1693 2.7527 12.4601 18.3910 3.8713 15.1819 23.8340 
0.72 0.0940 4.2763 6.5789 0.9014 9.3750 13.7220 3.1224 15.4447 21.6755 5.4970 19.5808 28.8862 
0.86 0.1074 4.9409 6.6058 0.8636 10.6218 14.6589 3.4503 17.5033 23.8857 6.1584 23.2307 32.3193 
roo 0.0588 5.4054 7.5793 1.0321 111.5881 115.27091 3.8504 118.6884[25.2152| 7.4428 125.3392134.0096 
0.52 0.1112 "o.5562 3.8191 0.3479 2.1743 7.9666 0.9562 4.1918 110.51871 1.2592 5.4413 112.6386 
0.64 0.0859 0.7306 4.4263 0.4493 2.3961 8.8918 1.3607 5.3749 13.6481 2.1562 7.5056 17.0850 
0-* 0.76 0.0498 0.6965 4.8259 0.7074 3.2336 10.2061 1.9923 6.1904 16.0808 2.6805 9.5871 21.2630 
0.88 O.OOOO 0 .9508 4.6421 0.7665 3.0661 11.1038 2.2465 6.6497 16.8788 3.8083 11.0890 23.0865 
1.00 O.OOOO 0.7638 5.4054 0.6803 3.0964 111.5881 j 2.4730 7.8260 118.64141 4.3804 112.4176125.3392 
0.60 0.0000 0.6590 0.8237 0.1273 2.3091 3.6727 0.4819 4.0562 7.0950 0.6884 4.6902 8.6688 
0.70 (>.0000 0.4533 0.6800 0.1550 2.7519 4.1085 0.4718 4.8286 8.3114 0.7994 6.4909 11.0727 
OS O.SO 0.0000 0.7657 0.9699 0.1848 2.8343 4.0460 0.5339 5.5267 9.1053 1.1455 7.6286 13.0514 
0.90 0.0000 0.6869 0.8586 0.1318 3.2513 4.7452 0.6039 6.0990 9.6165 1.3620 8.8217 14.1197 
1.00 0.()(KX) 0.5288 0.7638 0.1877 2.9322 4.4335 0.7826 7.1999 110.45551 1.6410 110.5440115.9m 
0.68 ().()(X)0 0.0886 0.4431 0.0191 0.4787 2.6039 0.0966 1.6149 4.6653 0.3090 2.507厂 6.5241 
0.76 0.0000 0.0498 0.5473 0.0202 0.7074 3.0315 0.1423 1.9781 5.2227 0.2898 2.6805 7.2567 
0 6 0.84 0.0000 0.0533 0.8533 0.0000 0.6806 3.0625 0.0878 2.0623 5.8359 0.3826 3.2704 7.9600 
0.92 O.OOOO 0.0567 0.4538 0.0221 0.5532 3.2972 0.1369 2.5251 6.6018 0.4407 3.9788 9.0531 
I.OO 0.0000 0.0000 0.5288 0.0235 0.6803 2.9322 0.2504 2.4730 7.1999 0.4781 4.3158 10.5440 
0.76 0.0000 0.0000 0.0498 0.0000 0.202 L 0.7074 0.0569 0.6973 1.9781 0.0724 1.0022 2.6805 
0.82 0.0000 0.0000 0.1022 0.0000 0.2737 0.7159 0.0578 0.7076 2.3249 0.1346 1.3216 3.2183 
0.7 0.88 ().()(KK) O.CXKK) 0.0000 0.0000 0.1752 0.7665 0.0300 0.6740 2.2465 0.0373 1.4188 3.7834 
0.94 0.0000 0.0573 0.1145 0.0000 0.1570 0.6951 0.0306 0.7354 2.5433 0.1519 1.5819 3.7332 
J.00 O.OOOO 0.0000 0.0000 0.0000 0.1877 0.6803 0.1096 0.7826 2.4730 0.1163 1.6410 4.3158 
0.84 0 . 0 _ 0.0000 0.0533 0.0000 0.1063 0.5742 0.0000 0.4388 2.0038 0.0370 0.9256 3.0359 
0.8S O.OOOO 0.0000 O.OOOO 0.0000 0.1752 0.6789 O.OOOO 0.5691 2.1417 0.0124 1.0952 3.5096 
O.S 0,92 0.0000 0.0000 0.0000 0.0000 0.0885 0.4868 0.0304 0.5628 2.4795 0.0126 1.1332 3.7144 
0.96 0.0000 0.0000 0.0576 0.0000 0.1345 0.4706 0.0000 0.6527 2.4553 0.0383 1.2888 3.7642 
1.00 O.OOOO O.CKKX) O.OOOO O.OOOO 0.1877 0.5630 0.0000 0.7200 2.4104 0.0000 1.3309 4.0315 
0.92 O.OOOO O.OOOO O.OOOO 0 . 0 0 ^ 0.0221 0.0885 0.0000 0.1369 0.6693 0.0000 0.3274 2.8708 
0.94 0.0000 0.0000 0.0573 0.0000 0.0224 0.1570 0.0000 0.1072 0.7048 0.0253 0.4429 2.9360 
0.9 0.96 0.0000 0.0000 0.0576 0.0000 0.0224 0.1569 0.0000 0.1399 0.7459 0.0128 0.4338 2.9986 
0.98 O.OOOO O.OOOO O.OOOO 0.0000 0.0693 0.2772 O.OOOO 0.1568 0.7842 0.0386 0.3348 3.2453 
/.OO 0.0000 0.0000 0.0000 0.0000 0.0235 0.1877 0.0000 0.2504 0.7669 0.0000 0.4006 3.3208 
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TtN = 0.2 r = W r = 15 r = 20 ‘ 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0-28 11.4071 25.6584 50.9707 17.6062 36.5236 49.9160 27.1002 51.2342 55.9635 36.2395 55.8410 70.1022 
0.46 20.5990 43.8758 50.9903 31.8723 52.2927 63.7784 44.2336 64.5509 73.2628 55.8410 74.0568 82.1584 
0.64 22.3656 49.1219 51.0036 39.6605 59.9151 73.0703 53.8430 71.9293 78.1175 65.2500 81.4208 86.8650 
0.82 21.7967 50.1103 50.8322 44.1900 65.0438 74.9850 58.4054 74.7416 82.9150 71.3098 84.7425 89.3248 
I 00 22.4628 50.4736 50.6766 46.7361 68.7798 75.8474 62.0067 76.8470185.1812175.0589186.5355 91.8742— 
0-36 4.4214 14.1485 25.6899 6.7362 18.6281 29.26471 9.9461 125.0985135.5217112.8957130.1912142.0755 
OS2 6.7920 19.9473 33.8279 12.8642 29.8509 41.1904 19.6473 40.4046 52.1577 27.3086 48.6700 60.5442 
0-2 0.68 7.4597 21.5726 39.4245 16.5258 36.5605 48.4308 27.0501 50.0156 60.7377 38.2427 59.0444 70.7055 
0.84 7.9716 21.8053 42.5152 19.3073 40.7359 52.2292 32.8405 57.1172 66.8110 45.3309 65.1035 76.8676 
100 7.9838 122.3275 145.6473l20.8762l43.8238l5S.7745l36.7136l61.1786l69.8247l50.6199l69.6075180.0594 
0.44 1.6223 8.2375 14.1755 2.8999 10.8126 18.78161 4.5737 114.6028 [22.91021 5.7651 116.7796 [26.28TO 
0.58 2.0075 10.7349 18.0674 5.1859 17.7186 27.2148 9.7974 25.0909 35.7299 12.9261 29.4629 41.4787 
0.3 0^2 2,4986 13.0229 19.2504 7.1895 21.9995 31.8923 14.2126 33.2811 43.9223 20.1702 39.2665 53.1557 
0.86 2.5196 14.3536 20.6733 8.7057 26.6255 35.8760 18.3926 39.4854 50.5189 26.1254 46.9973 60.5325 
1.00 2.4808 115.2684121.44791 9.7791 128.8602|38.6769|20.9915143.8327154.1241131.4172153.0382166.0826 
0.52 0.7418 4.8137 9.4296 1.4909 "^4604 113.27081 2.2925 8.8589 116.62861 3.3579 110.2862118.28^ 
0 64 1.0215 5.9140 11.7563 2.8558 9.0263 18.9357 4.6802 14.3110 25.3562 6.2842 18.6703 29.6499 
0.4 0.76 1.1221 6.3455 12.9039 4.0807 11.5033 23.0300 7.2042 19.6021 32.3037 10.1044 26.1579 39.2825 
0S8 1.2828 6.3729 13.1595 5.1091 13.4984 26.3017 9.7817 23.4103 37.7067 14.1318 32.1472 46.2281 
'00 1.3757 7.0365 |l5.2()07| 5.9126 15.0891 28.7095 12.0766 27.4116142.4132 17.6350137.8010151.87^ 
0 60 0.1386 3.0833 5.0754 0.8216 5.2265 9.5059 1.4139 6.1753 112.84961 1.7599 7.3935 113.5026 
0.70 0.1496 4.0217 6.1915 1.4776 7.2833 12.1815 2.7210 9.8937 18.07'^ 3.5031 12.3013 20.6642 
0.5 0.80 0.0992 4.1253 6.2079 1.9890 9.0638 15.0191 T o ^ 13.34lo" 23.0130 5.6051 16.1869 26.6167 
0-90 0.1267 4.6040 6.5470 2.1396 10.6981 17.0803 5.2805 16.5640 26.2750 7.2883 20.5822 33.0212 
LOO 0.1579 4.8940 6.9914 2.5609 12.5659118.72961 6.1189 119.2171 IsO-SSnl 9.6731 125.3715Iss.is^ 
0.68 0.0183 1.1180 3.4091 0.4401 T 3 9 3 2 7.0527 0.7190 4.4701 9.5030 1.1641 5.3042 10.1832 
0.76 0.0387 1.1027 3.7918 0.4573 3.8696 8.2317 0.9215 6.3560 12.5236 1.6824 7.8849 13.8036 
0.6 0.84 0.0406 1.6024 4.4016 0.6711 4.5901 10.2589 1.2988 8.2577 15.4171 2.5985 10.6679 17.4685 
0.92 0.0425 1.4675 4.7427 0.8507 5.2028 11.1084 1.7639 10.1052 18.1915 3.4838 13.1303 21.2692 
100 0.0226 1.3532 4.8940 0.8662 5.8499 112.55341 1.9142 11.4851120.02371 4.2115 115.9340124.9821 
0.76 0.0000 0.3289 1.1027 0.1642 T 5 9 4 7 3.8579 0.4084 3.5602 6.3560 0.6486 4.4289 7 .550^ 
0.82 0.0000 0.4813 1.5039 0.1679 1.7988 4.2211 0.5800 3.8178 7.5301 0.9124 5.2007 8.9011 
0.7 0.88 0 .0000 0.3517 1.2828 0.2926 2.1827 5.0726 " o i o ^ 4.4404 ' 8.7749 1.2708 6.9032 11.8341 
0.94 O.OOOO 0.3869 1.3972 0.3839 2.5015 5.1889 0.8413 5.7721 10.3621 1.4899 8.1845 13.4401 
1.00 0.0000 0.3608 1.3532 0.2511 2.5358 5.8499 0.9356 6.0544 11.48511 1.9059 9.5604 115.6778 
0.84 0.0000 0.1217 1.3590 0.0360 1.4262 3.5355 0.2957 2.3970 6.4097 0.5278 3.0552 7.0849 
0.S8 0.0000 0.0207 1.0346 0.0854 1.4388 3.7313 0.2649 2.5858 6.6660 0.5287 3.5075 8.4181 
Oft 0.92 0.0000 0.1063 1.1910 0.0370 1.7384 3.9206 0.3613 3.3259 8.2775 0.8353 4.4209 9.1576 
0.96 0.0000 0.0878 1.2947 0.0375 1.6357 4.0454 0.3421 3.6986 8.5836 0.7971 4.9050 10.0347 
1.00 0.0000 0.0902 1.1502 0.0628 1.8956 4.2556 0.3441 3.7961 9.4311 0.8812 5.3899 111.8250 
0.92 0.0000 0.0425 0.3615 0.0000 "^8260 2.1822 0.1594 1.4982 4.3460 0.5093 2.4040 6.09 iT" 
0.94 0.0000 0.0430 0.3654 0.0124 0.8669 2.2786 0.1065 1.6187 4.7071 0.3572 2.5207 6.3578 
0.9 0.96 0.0000 0.0439 0.3950 0.0125 0.6493 2.1351 0.1176 1.7424 4.7568 0.4394 2.8101 6.8261 
0.98 0.0000 0.0221 0.3322 0.0125 0.8749 2.1372 0.1500 1.7784 4.9925 0.3070 2.9370 7.4396 
1.00 0.0000 0.0226 0.2932 0.0126 0.8285 2.2973 0.1721 1.6884 4.9575 0.3894 3.1253 7.8082 
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TtN = 0.3 r = 5 r = 10 r = 15 r = 20 
alpha fa) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 31.2998 48.9128 68.9297 51.9646 71.1171 77.2578 70.0201 84.2857 88.0885 81.2575 90.3184 94.5034 
"•‘ 0.64 39.7087 60.2411 68.9439 60.8723 77.7297 82.8848 77.2636 88.4205 92.8873 87.9155 94.6035 96.7161 
0.82 41.7914 65.7086 68.917 1 65.9382 80.3934 87.5533 81.8969 91.5324 93.7374 91.0192 96.0553 97.8474 
'00 42 .3773 67.4823 69.03 M I 69.3504 82.7127 89.8223 84.8546 92.8009 95.1636192.7247 96.9736 98.3265 
0.36 8.6779 123.61781 31.9591 13.0837 29.7778 42.8924120.3421 39.2153 50.8954| 26.9423 48.7685 6 0 . 2 ^ 
0.52 15.6734 31.5905 45.4479 26.9417 46.6104 58.6257 39.6077 61.4588 71.4286 51.6220 72.3268 80.9471 
0-2 0.68 18.7325 37.4397 49.9492 36.4837 55.9534 66.0235 51.8411 71.8712 79.8390 65.7789 82.1486 88.0757 
0.84 21.0797 40.6170 54.5258 41.6284 61.9996 71.3303 59.0818 77.6681 84.5852 73.6083 86.8743 91.7201 
t oo 21.8908 41.4507 58.07isl 44.6890 66.0178 75 0000164.3578 81.3409 87.2678179.11611 89.5781 93.6366 
0.44 4.1200 T377815|22.1901| 6.1613 17.7021127.53551 9.3763 123.4105[34.26561 11.7641128.4742 41.1193 
0.58 6.9025 19.4626 28.5961 13.2462 29.9403 41.4162 20.7143 41.0463 53.4004 28.0837 50.6608 62.2547 
0.3 0.72 8.9615 23.5128 33.1026 18.6104 38.7510 50.4653 31.4852 53.1294 64.0974 40.6388 63.8967 73.8086 
0.86 9.9673 26.8246 36.6830 23.4845 45.1714 56.2709 39.5646 61.6850 71.5106 50.9462 71.6031 80.5347 
/•Off 丨 11.00331 28.0585138.1787126.9044 49.2065160.5163145.1232167.0032 75.6159158.3726177.28231 84.9484 
0 52 2.0353 9.3601 15.47841 3.0450 11.1305丨 18.76351 4.3058 14.5573123.4406| 5.6167 17.3709 27.3028 
0-64 3.4660 丨 3.0981 20.3567 5.7429 18.9298 29.3329 9.7887 25.6640 37.6559 13.4562 31.7882 45.2443 
O f 0.76 4.5555 15.1677 23.4695 9.4410 25.2692 38.0331 16.2440 35.1651 48.4199 22.8875 44.6336 57.8494 
0.88 5.0295 16.8699 25.6270 12.8082 30.2236 43.5959 21.8763 42.3116 56.5397 31.0404 53.3794 66.3963 
100 6.5875 18.0397 27.4070| 15.7533 [ 33.1041147.7783 27.4536 48.4552 62.7928137.61901 60.5371 7 2 . 6 ^ 
0.60 0.6597 ^ 8 0 0 3 110.44311 1.7600 7.2972 13.52411 2.6258 9.5171 17 .38^ 3.0537 11.0633 19.8438 
0.70 0.9982 7.7553 13.0407 3.4091 12.4277 20.5682 5.6243 15.9573 27.1657 6.9483 19.6336 31.2375 
0.5 0.80 1.2483 9.8938 15.4051 5.7573 16.8776 26.4419 8.4181 22.6060 35.4244 11.1934 28.8947 41.5298 
0.90 1.5135 11.0247 16.5371 7.4780 21.3762 31.3888 11.8181 27.8512 42.5330 16.2395 36.9644 49.4193 
1.00 1.7084 12.62491 17.69221 8.8130 24.3017 34 4054115.3473 33.3704 47.8595 20.8738 43.9523156. 
0.68 0.2540 2.8575 7.3025 0.9389 5.4787 110.35911 1.4487 7.1127 113.5976 1.8122 7.6492 14.2071 
0.76 0.274 1 4.0204 9.1111 1.5942 7.7640 13.7992 2.5362 10.6884 19.1325 3.5643 12.6652 21.8362 
0-6 0.84 0.3653 4.9384 10.5804 2.2415 10.0813 18.1922 3.6146 13.8945 24.3858 5.4165 17.5711 28.1938 
0.92 0.3362 5.3929 11.5702 3.0064 13.1609 20.7821 5.1442 18.4285 30.3208 8.0605 23.7709 35.2759 
r o o 0.4199 6.3703 12.62491 3.2268 14.6212123.71991 6.5630 I 22.1224134.4608110.26151 27.8785140.4T^ 
0.76 0.1044 1.5011 4.0204 0.6832 3.9648 7.6915 1.1876 5.6361 10.06441 1.2014 5.9171 10.8130 
OS2 0.1337 2.0856 4.5187 0.8742 5.3492 9.2934 1.6110 7.3701 12.4849 1.9624 8.7505 14.8078 
0.7 0.88 0.1233 1.8501 4.7143 1.1910 6.4772 11.1366 2.0959 9.9758 15.7699 2.8637 11.6652 18.9847 
0.94 0.1131 2.3328 5.2594 1.4086 7.5791 13.0874 2.5838 11.9600 18.4195 4.0461 14.8322 22.7141 
1.00 0.1303 2.7364 6.3559 1.5975 8.5167 14.62121 3.3522 14.0246l21.8296l 4.9504 17 .8976126 .1^ 
0.S4 0.0135 "o is is 3.4907 0.3440 3.1068 6.3907 0.5739 3.9871 8.5884 0.7008 4.3452 9.3112 
0.88 0.0000 0.5619 3.2753 0.3865 3.4789 7.2190 0.8867 5.1189 10.2781 1.0213 5.8176 11.5250 
0.8 0.92 0.0140 0.7144 4.0762 0.4100 4.3625 8.6093 1.0692 5.8100 11.8217 1.4118 7.1893 13.8180 
0.96 0.0286 0.6431 3.9445 0.3896 4.9495 9.2039 1.3921 6.8597 13.3562 1.8532 8.6747 15.9571 
1.00 0.0579 0.9556 4.9081 0.4867 4.7080 9.8180 1.3833 7.7443 15.07471 2.3650 9.5100 1 7 . 9 m 
0.92 0.0000 "0^802 1.7930 0.1997 2.2601 5.6975 0.4035 3.0059 6.7581 0.5808 3.9652 7.9603 
0.9 0.94 0.0141 0.2686 1.7249 0.1472 2.0603 5.5293 0.4945 3.2499 7.3274 0.8413 4.5969 8.8032 
0.96 0.0000 0.2287 1.572 1 0.1685 2.8222 6.1289 0.585 1 3.7930 8.0097 0.8715 4.778 1 9.8067 
0.98 0.0000 0.3158 1.8803 0.1581 2.6554 5.9009 0.5248 3.855 1 8.3258 0.9918 5.1192 1 0.2484 
1.00 0.0000 0.3620 2.1862 0.2222 2.5391 6.3479 0.5149 4.2710 8.9358 1.2326 5.6018 10.7526 
63 
UN = 0.4 r = 5 r = JO r = 15 f = 20 
alpha (a) aloha (a) alpha Ca) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 44.7886 63.2431 80.3934 72.2870 83.5711 91.8107 87.8940 93.3667 97.0885 94.7395 97.6698 98.5699 
0.1 0.64 53.4919 69.4222 83.7847 79.8131 90.1527 92.1825 92.8364 97.2386 98.1791 97.3697 98.9599 99.4800 
0.82 59.7590 76.2811 83.6243 84.1179 91.9433 93.7236 94.3872 97.8689 98.9895 98.1698 99.4900 99.6800 
/.OO 丨 61.9866 80.3107 83.7472185.8933 92.7041 95.2001 95.7562 98.3685 99.0992198.7099 99.6800 99.8700 
0.36 
0.52 26.7348 45.6385 58.7448 45.4984 64.2685 73.7942 63.1216 80.7404 87.1636 74.8575 88.3188 93.0193 
0.2 0.68 33.0950 51.8539 65.0897 56.748 1 74.2940 82.6550 75.6678 88.3542 92.5363 86.4787 94.5995 96.9097 
0.84 37.6499 56.8084 67.9032 64.2282 79.5834 85.5705 82.0993 92.0452 94.9770 91.5692 96.6197 98.1598 
1.00 39.8141 59.9270171.1192168.8763 82.9830 88.0053 85.4269 93.9546 96.2466 94.0194 97.7998 98.7099 
0.44 6.4123 18.4871129.2903 11.6961 26.9192137.3191117.3387 [35.7079 48.8244 22.1123 43.4243 55.4556 
0.58 14.1643 30.2789 41.5668 25.1306 45.6491 57.1845 39.0295 59.8099 71.2456 49.1049 70.7271 79.9880 
0.72 丨 8.7528 36.9205 48.5210 35.9863 56.9390 67.5309 53.4267 73.1466 81.5408 66.2066 83.0383 89.3989 
0.86 21.7594 41.5097 51.9069 43.1635 64.5389 74.0938 63.1416 80.7304 87.3537 75.7776 89.5490 93.4894 
/ .丨 2 3 . 7 2 6 0 44.7687 55.0311148.5853 69.6746178 1831169.7328 85.0766 90.4114181.8282 92.4793 95.6596 
0.52 3.6437 12.4538120.94841 6.1395 丨 17.3031126.86901 8.3842 122.6313133.6868110.8811126.9127 38.8839 
0.64 6.9510 19.9868 29.2183 丨 2.9120 30.4160 42.2126 20.8904 41.8209 54.5273 27.7828 49.9550 62.2162 
0.4 0.76 9.8787 25.3198 35.5657 19.8311 40.7981 53.0506 32.0760 54.8374 66.4933 42.5543 65.3365 75.8876 
0.88 12.1565 29.6613 39.3774 26.0856 48.2720 60.2217 41.3907 64.1321 74.6573 53.9854 74.7175 83.5684 
[Too 1 4 . 2 6 3 9 3 2 . 7 4 1 0 42.9093 30.7700 5 4 . 1 8 3 5 66.5016 48.3035 70 .7537 80.3023 6 2 . 9 2 6 3 1 8 1 . 1 8 8 1 1 8 8 . 1 
0.60 1.5953 8.5883 15.38461 3.2355 110.9827| 19.1519| 4.3322 114.4072124.21211 5.2805 17.0917 27.0427 
0.70 3.1860 12.7990 20.9349 7.1443 19.9056 30.2653 10.6353 26.5533 38.5293 14.0714 32.8233 45.6546 
0.5 0.80 4.3356 16.6236 25.3285 10.8787 26.6640 38.5884 丨7.8889 37.2686 51.1056 23.8524 45.5846 59.1259 
0.90 5.1866 19.5329 28.6581 14.7361 33.6422 45.6285 24.8924 46.2631 59.9900 32.8733 ,56.7057 69.1369 
1.00 6.1669 22.3138131.21 lo| 19.0885 38.8440 51.4652 31.0379 52.8275 66.7401 40.6541 64.8665 75.8576 
0.68 0.9242 5.3691 111.34341 1.8290 7.6173 13.98851 2.4612 9.6148~ 17.2086 2.7803 11.1211 j M l H i 
0.76 1.3572 7.3312 14.3064 2.9651 11.8404 19.98 丨 9 5.0125 16.4582 26.8234 6.7807 19.7420 30.9731 
0.6 0.84 1.5494 9.1495 17.2585 4.6086 16.6734 26.4238 8.4351 23.5441 35.8315 11.4311 29.3529 41.4742 
0.92 2.1085 1 0.8423 19.7834 6.8555 20.7682 31.1826 11.4957 29.6848 43.1216 16.5017 37.6838 50.7351 
1.00 2.3185 丨 12.8045122.05481 8.9531 24.9798 36.0146115.3338136.1726 49.4946 22.0822 45.0545 [58.1958 
0.76 0.3671 3.7045 7.0531 0.9750 5.5684 10.65431 1.5808 6.8634 13.4467 1.7202 7.7408 14.0314 
0.S2 0.4618 4.5951 8.6609 1.7703 8.5596 14.7958 2.6313 10.3552 18.1891 3.0403 11.7812 20.9821 
0.7 0.88 0.6386 5.6107 9.944 1 2.5793 1 0.9521 18.3174 3.8519 14.5373 24.0120 4.9005 17.2617 27.6528 
0.94 0.7401 6.4755 11.5402 3.4890 13.3911 21.1354 5.7134 18.6412 29.0975 7.0807 22.0922 33.8734 
1.00 0.8944 7.1319 112.68681 4.3654 116.1985124.64631 7.1564 22.6904134.1908ll0.2610127.6528 39.8640 
0.84 0.1357 1.8661 6.0167 0.6138 3.7633 8.7543 0.9206 5.0630 |l0.5163| 1.0801 5.2805 11.1011 
0.88 0.1140 2.0869 6.6712 0.8866 5.0378 10.8312 1.2106 6.4632 13.3167 1.6602 7.3107 14.1014 
OS 0.92 0.1383 2.4081 7.2704 1.0082 6.2506 12.5315 1.7109 7.8739 15.5878 2.0902 9.4009 17.5918 
0.96 0.1859 2.4985 8.2975 1.4035 7.4818 14.277 1 2.5218 10.0670 18.8232 2.9603 11.5612 20.9321 
1.00 0.1412 3.0717 8.8973 1.7987 8.8319 16.441o| 3.2830 12.1109|21.8297| 4.0804 14.4614124.7825 
0.92 0.0230 1.3020 3.6525 0.3932 3.1152 7.0068 0.6703 3.9920 7.9640 0.8301 4.2004 8.6409 
0.94 0.0578 1.1795 4.2553 0.4538 3.8217 7.9056 0.8405 4.8429 9.4557 0.8601 4.8505 9.6710 
0.9 0.96 0.0581 1.2551 4.2766 0.6361 4.2407 8.4107 0.9807 5.2537 10.1471 丨.0101 5.7406 10.9011 
0.98 0.0117 1.3107 4.3183 0 .5756 4 .5950 9.2305 1.0407 5.5739 10.9977 1.4601 6.7007 12.4412 
1.00 0.0235 1.3887 4.8252 0.8084 5.0829 10.0344 1.4213 6.5959 T ^ 8 1 2 | 1.6002 7.5508 113.9lT7 
64 
res = 0.5 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0-' 0.64 67.1893 80.1371 91.7973 91.6692 96.0749 98.4981 98.2100 99.3100 99.6000 99.5900 99.9000 99.9200 
0.82 73.2551 83.6408 91.8151 94.6330 98.0375 98.5681 98.9000 99.6000 99.7800 99.8000 99.9100 99.9500 
roo 76.2819 87.0200 91.7722195.8221198.4370 98.8578 99.1400 99.7000 99.8800| 99.8600 99.9400 99.9600 
0.36 
OS2 38.1407 57.6468 65.7709 68.4390 78.8325 85.0406 83.1700 93.8200 96.4800 92.0900 96.9900 98.2800 
0.2 0.68 50.5299 67.3940 77.5977 77.2905 88.4450 92.7306 91.3600 96.7900 98.2300 96.8000 98.7800 99.4200 
O.S-f 55.3328 70.9112 80.6425 82.2952 91.9387 95.0831 94.9200 98.0400 98.7700 98.2000 99.5200 99.7100 
J 00 57.9919 73.8468 82.0425 86.2439 93.6880 96.2829 96.3900 98.6200 99.1500 98.9300 99.7000 99.8300 
0.44 
0.58 23.0961 41.0874 53.1438 43.2863 63.2422 73.2652 60.1800 78.1400 85.9700 72.4900 87.1400 92.3200 
0.3 0.72 32.4178 52.3824 62.7341 57.3703 75.4456 83.1664 75.4100 89.0800 93.4100 86.7600 94.7400 96.9800 
0.86 37.7507 57.6709 67.9198 66.0825 81.8145 87.9832 83.4600 93.2400 96.1200 92.4700 97.3200 98.6000 
/.ftO 丨40.9462 61.0920170.1137171.2153185.7730 90.8927 88.3400195.6100197.4900 95.2200 98.4500 99.080"^ 
0.S2 6.0801 7^6242128.1075111.4949 26.3543 36.5976115.6900 34.5000 45.4900 20.0600 40.7500 53.4200 
0.64 13.4566 29.5089 40.2554 25.2829 46.3903 58.2157 37.9200 59.9900 70.5800 48.3400 70.1500 79.6800 
0.4 0.76 19.3996 38.1528 49.1504 37.6089 59.3772 70.3014 54.0100 74.1600 83.0900 67.1200 84.3400 90.2900 
0.88 23.9975 44.3006 54.4890 46.5345 67.7384 77.2636 64.9100 82.5300 89.2500 78.0900 90.8800 94.7800 
100 26.8719148.1442158.3673 52.6400 73.0789 81 6652172.2600 87.3700 92.4900 85.0500 94.0800 [96.8800 
0.60 3.5177 TTgSSl I 19.57041 5.5973 117.3526126.85491 7.3700 |21.7600|33.1000| 10.1100l26.2700|37.7^ 
0.70 6.7832 20.0062 29.3591 13.6077 31.1305 42.7255 20.0900 41.0500 53.7600 26.8800 49.5600 62.2200 
0.5 0.80 10.0345 26.4727 37.1246 21.4479 41.9245 54.3206 33.0300 55.8400 68.0100 43.3300 66.3100 77.0000 
0.90 12.9542 30.8584 41.4113 28.670 1 51.2117 63.0383 44.0900 66.0900 76.9500 56.2700 77.4300 85.L800 
/.ool 丨5.0826 34.3596145.3873135.4273157.6195168.7005 52.7700 73.4200 82.5200l 65.7100 84.0300 90.3200 
0.6S 1.6313 8 .1359 14.79631 3 .0339 11.0544119.14491 3.4800 13.4700|23.04Q0| 4 .9000 15.7600 26.0600 
0.76 3.4817 12.0922 20.8068 6.4083 19.4152 30.5697 9.4300 25.9100 38.0000 12.8200 31.5300 44.4300 
«<5 0.S4 4.5665 15.3265 26.2020 10.7050 27.0679 39.4853 16.3300 37.3600 49.5300 22.3600 45.4800 58.0400 
0.92 5.5084 19.1148 30.0043 14.4932 33.7440 46.0637 23.4423 46.3646 59.4159 32.6800 56.8800 68.8700 
1.00 6.7689 1 21.9052133.2010| 18.3048139.6253 52.2493130.3800154.7600167.14()ol41.24()()| 65.4100l 76.59()() 
0.76 1.0841 ~5!7855 10.49721 1.7523 7.4998 14.36871 2.1700 8.7100 16.3100| 2.2200 10.0500 18.5100 
0.82 1.4986 7.5770 13.5087 3.2642 11.5250 20.7670 4.2500 14.6300 25.1200 5.4300 17.8200 29.2500 
0-7 0.88 1.8314 9.9674 16.2299 4.9179 16.3662 27.2336 7.3400 21.5600 33.9600 9.7300 26.1300 39.4100 
0.94 2.5363 11.5462 18.5079 6.6219 20.4668 31.9375 10.4000 27.7500 41.1700 14.6200 35.0500 49.0200 
1.00 3.2289 113.6344121.1435丨 8.8969 24.7771 36.9402114.1300134.1000148.1500119.4400 42.6000 56.6800 
0.84 0.3044 3.1493 8.4506 1.2417 5.3775 10.85521 1.2900 6.0900 12.0800| 1.4500 6.9600" 13.1300 
0.88 0.4947 4.0522 10.2095 1.5425 7.1815 14.1927 2.1100 8.7800 16.5400 2.4400 10.1600 18.2200 
O.S 0.92 0.5837 4.5532 11.5687 2.3337 8.9944 16.9772 2.9303 11.2111 20.5121 3.8000 14.2600 23.9800 
0.96 0.7113 5.1173 12.8145 2.8955 11.1913 20.1383 4.1200 14.4900 26.0200 5.4100 17.6700 29.6100 
J.00 1.1049 6.4257 14.40681 3.8173 12.6340123.05381 5.2600 17.6300129.6400| 7.7500 121.9300| 34.8800 
0.92 0.1804 2.1439 5.9117 0.7512 4.1466 8.4235 0.9401 4.3704 9.2109 1.0600 5.1600 110.5300 
0.94 0.1592 2.6000 6.5690 0.7413 4.2076 8.9060 1.0600 5.1500 10.8600 1.2600 6.2400 12.1100 
0.9 0.96 0.1911 2.4737 6.6568 1.0520 5.1698 10.7404 1.2200 6.4800 12.2300 1.5900 7.0800 13.5200 
0.98 0.3089 3.0148 7.4252 1.0621 5.8317 12.1142 1.5600 7.4400 14.2400 2.0500 8.5300 15.8500 
1.00 0.2145 3.3469 8.2171 1.3926 6.5024 12.5539 1.7800 8.1900 15.4100| 2.5000 9.9500 17.6300 
65 
TCN = 0.6 r = 5 r = 10 r = J5 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
RO KI 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0.' 0.64 83.8909 91.4907 92.7135 98.2697 99.2299 99.6999 99.8500 99.9300 99.9900 100.000 100.000 100.000 
0.82 85.4019 91.8506 96.8212 98.4597 99.3799 99.7500 99.8500 99.9800 99.9900 100.000 100.000 100.000 
1.00 l88.317l|93.5448|96.8593|98.9298|99.7400|99.7700|99.9300l99.9900| lOO.OOol 100.0001 lOO.OOol loo.oo"^  
0.36 
0.52 
0-2 0.68 66.1142 83.8909 85.3765 90.9682 96.7794 98.1196 98.0100 99.2700 99.6500 99.4900 99.8900 99.9700 
0.84 74.1236 84.9038 90.8308 94.5089 97.8096 98.5697 98.9900 99.7400 99.8700 99.8500 99.9700 100.000 
1.00 丨76.80821 86.5985I91.8670I95.8992I98.3197I99.0398I99.3500I99.82OOI99.9IO0I99.9500I 100.0001100.000 
0.44 
0.58 
0-3 0.72 50.1516 67.8795 76.3796 77.9056 89.2879 93.5287 92.2300 97.1400 98.3300 97.2600 99.1000 99.5000 
0.86 57.6857 74.5972 81.7813 84.7670 93.2987 96.1492 95.6800 98.4400 99.1200 98.7500 99.5800 99.8600 
J.00 62.4962177.7801 84.3376188.5477+ 95.3291 97.1694197.3300199.0500199.5000199.34001 99.8700199.9700 
0.52 
0.64 23.7999 44.7903 54.9065 43.0986 63.8828 74.7550 60.8500 78.8500 86.7400 73.4100 87.9600 92.7800 
0-4 0.76 34.6239 54.7412 65.2851 59.4719 77.4255 84.8670 77.7200 90.4200 94.1900 88.5100 95.8100 97.6200 
0.88 40.9367 61.8410 70.8435 69.1938 84.0768 89.9980 86.8300 94.6100 97.1300 94.1800 98.0500 98.9200 
J OO 46.60871 66.7622174.8849175.97521 88.4277193 0686191.23001 96.7600198.2500196.8900 98.9700199.4600 
0.60 
0.70 14.2597 30.3689 41.6675 25.3951 46.2393 58.6317 38.1000 60.9900 71.6600 48.8100 71.2300 80.6300 
O S 0.80 21.4322 40.5280 51.4008 38.9278 61.0322 71.6743 56.1800 76.5100 84.6500 69.8300 85.8700 91.5000 
0.90 26.6050 47.3994 58.3401 49.4599 70.4041 79.4059 68.3400 84.9800 91.1300 81.4100 92.4900 96.0300 
1.00 130.79281 52.798ol 63.5908157.0514176.96541 84.6569176.7800|90.05QO|94.2400| 88.1900I95.8300I 97.726^ 
0.68 3.5068 12.25871 20.2830| 5.2310 15.96321 25.40511 7.4100 121.2500l31.6200| 9.6700 125.1500 37.3000 
0.76 7 .2786 20.0971 30.1961 12.7025 30.6061 42.2084 19.7600 40.2600 53.3200 26.6300 49.0600 61.5500 
0-6 0.S4 11.1753 26.6667 38.1763 21.1542 42.0484 54.6009 33.3300 56.1400 68.3400 43.3600 66.5000 77.6200 
0.92 14.4381 31.7517 44.6454 29.4159 52.0004 64.1028 44.9400 67.8500 77.9100 57.3300 77.8200 86.5300 
1.00 I7.6675I 36.9514149.70841 36.0丨72|58.56n|70.7942|54.2900|75.4900|84.7300l68.2100|85.5900|91.56(^  
0.76 2 .0016 8.1581 15.12331 2.6205 10.6421118.19361 3.6400 12.7000| 21.4800| 4.2300 15.2800 24.9800 
0.fl2 3.3408 12.2798 20.6013 5.7912 17.6135 27.8956 8.4000 23.7900 35.2300 11.3900 28.5300 41.1300 
0.7 0.88 5.0487 16.1091 26.0138 9.6019 25.0950 37.3575 14.9400 34.4800 48.2100 20.3400 42.6700 56.6500 
0.94 6 .8IIP 19.5893 30.1616 13.8928 32.6865 45.7191 21.7300 44.3700 58.4100 30.1200 54.4700 67.7800 
1.00 8.1637 I24.2251I34.2404I I8.0736l38.8478l52.l804l29.i200l52.7700丨66.6300|39.5200|64.3600|76.035^ 
0.S4 0 .9625 5.1874 11.47921 1.5303 6.4513 12.64251 1.7000 7.9600 14.9800 2.1500 9.0200 16.3600 
0.88 1.5308 6.6403 14.0410 2.4205 9.6819 17.5435 3.4000 12.7600 21.5300 4.5000 15.1100 24.8300 
OS 0.92 2.0727 8.3113 16.9681 3.7708 13.4527 23.5047 5.3600 17.6400 28.7900 7.2500 21.3000 33.1800 
0.96 2 .5066 10.0571 20.0937 5.1110 16.5233 27.6055 7.4800 23.5100 35.7300 11.2200 28.9900 42.1800 
1.00 2.7315 11.80561 22.94631 6.9714 I 20.2140| 32.48651 10.8700| 29.2800l 41.9700| 15.2600| 36.2000| 4 9 . 8 2 & 
0.92 0 .4267 4.0541 8.1386 0.9302 4.8310 9.9120 1.1000 5.3100 10.8400 1.2700 6.0500 11.8000 
0.94 0 .4778 4.1578 9.1186 1.1402 5.6711 11.4123 1.4800 6.8000 13.2500 1.6900 7.6700 14.9300 
0.9 0.96 0.7744 4.7279 10.5767 1.4203 6.6613 12.8126 1.8800 8.1700 15.8500 2.2900 10.2200 18.0500 
0.98 0.7440 5.1773 11.0681 1.6103 8.0916 15.3531 2.1600 9.8100 18.2400 3.1500 12.0800 21.3300 
LOO 0.6752 5.7494 12.4910 1.9004 9.3519 16.8534 3.0100 12.0100 21.3700 3.8000 14.4700 24.6300 
66 
ks^O.7 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0.82 94.8129 97.4917 98.9666 99.7500 99.9000 99.9700 100.000 100.000 100.000 100.000 100.000 100.000 




0.84 87.6881 94.8023 95.8860 98.9100 99.6200 99.7500 99.9600 100.000 100.000 100.000 100.000 100.000 
t oo 90.5231195.1811197.3441 99.3000 99.7200 99 8100199.9900 100.0001100.0001100.0001L00.0001100.000 
0.44 
0.58 
0.3 0.72 72.6497 85.1610 90.5087 93.1500 97.1600 98.6400 98.7300 99.5900 99.8000 99.7700 9 9 . 9 7 0 0 99.9900 
0.86 77.2504 87.3859 91.6809 96.1500 98.5500 99.1700 99.4600 99.8500 99.9600 99.9500 99.9900 100.000 
L.OO 181.1972190.3924193.8431197.4600 99.1000 99.4900199.7800199.9300 99.9900 99.9900 100.000 100.000 
0.52 一 
0.64 
0.4 0.76 55.2925 73.3922 79.9539 82.1400 92.1200 95.3400 94.3800 98.0300 98.8300 98.3800 99.4900 99.7600 
0.88 63.6254 78.8618 85.1551 89.3600 95.5800 97.3900 97.5000 99.1700 99.5700 99.4500 99.8700 99.9600 
1.00 68.8028 82.7264 88.0382192.5300 97.2300 98.3300| 98.6300 99.6000 99.83001‘99.7700 99.9800 99.9900 
0.60 
0.70 
0.5 0.80 39.1492 58.4529 68.8171 64.6300 80.9600 87.9800 82.2900 92.8300 95.7600 91.7000 97.3100 98.5200 
0.90 47.3045 6 6 . 6 0 9 8 75.5045 75.0000 88.4900 93.2200 90.6200 96.4600 98.0900 96.6000 99.0300 99.4400 
/.OO 52.7264 71.7304 79.7083181.7000 92.0700 95.550o| 94.2500| 98.1200 99.0100198.4000 99.5500 99.83o"^ 
0.68 
0.76 丨 5.3206 32.2866 43.5838 27.6200 48.6600 60.2100 40.4300 62.5300 72.9300 51.6000 72.9800 82.2000 
0.6 0,84 23.6705 43.0564 54.7963 42.9900 64.1300 73.9300 60.3200 78.7600 86.4700 73.1700 87.9100 93.3100 
0.92 30.1807 50.6627 61.9378 54.3100 73.9200 82.4900 73.0800 87.5500 92.8900 85.2900 94.4100 96.7400 
LOO 135.3018156.3380 67.4849 62.2600 80.5800 87:73()o| 81.4500 92.5400 95.8500 91.6300 97.2300 98.5900 
0.76 3.3812 11.8290 20.2769 5.0000 16.2800 25.6800 7.1100 20.1300 31.0600 9.0000 24.0600 36.1500 
0.82 7 .2640 20.0361 30.2599 12.7700 30.5300 41.8600 19.1300 40.1700 52.4800 25.4800 48.0600 61.0600 
0.7 0.88 11.3119 27.6122 38.8939 21.3500 42.4500 55.0300 32.8800 55.8000 67.9400 43.1000 66.6000 77.6400 
0.94 15.2440 33.3601 45.8526 30.4600 52.9400 64.8900 45.4600 68.1800 78.7000 58.2500 79.0(K)Q 86.9100 
1.00 I9.2354138.7827150.7545138.0000160.4800172 1500| 55.7300176.3800185.0900l69.8700l 86.1700192.4400 
0.S4 1.6857 7.6962 14.44911 2.3800 9.1600 16.70001 3.0200 ll.llOOl 19.5400| 3.6300 12.9800 21.9800 
0.88 3.0413 11.0308 18.8999 4.8400 15.6300 25.0500 6.4800 20.3300 31.3200 8.6700 23.9200 36.1200 
OS 0.92 4.3373 14.4880 24.2671 7.8800 22.5500 3 4 . 0000 12.1500 29.3200 42.2700 16.2200 36.6900 50.3200 
0.96 5 .4288 17.6837 29.0339 11.4400 29.2900 41.9000 17.4800 39.5600 53.2000 24.2900 47.6900 61.6900 
/.OO 7 .3642 |20.9759|32.8773|15.2100|34.9300|47:8000|24.1400|47.2900|61.0300|32.5800|58.5300|70.8300 
0.92 0.8835 4.8695 10.1104| 0.9900 5.3300 12.06001 1.4600 6.7400 12.3500| 1.5800 6.9300 13.1900 
0.94 1.0544 6.0454 11.7795 1.4400 7.7400 14.4100 2.1700 8.8200 16.3100 2.6000 10.6100 18.3100 
0.9 0.96 1.3471 6.7960 13.4312 2.1200 9.5000 18.1600 3.2900 11.7500 20.3600 3.6300 13.7300 23.1400 
0.98 1.7000 8.1481 15.5719 2.6800 11.6700 20.6300 4.3100 14.9600 25.4000 5.4900 18.3000 2 9 . 0900 
1.00 1.8109 9.4266 17.3038 3.5900 13.9700 24.0900 5.8000 18.2200 29.1900| 7.2700 122.4600133.7600 
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rtN = 0.8 r = 5 r = JO r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 




0.82 99.0494 99.4897 99.4897 99.9700 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 




0.84 97.0182 98.6592 99.0594 99.9200 99.9600 99.9600 100.000 100.000 100.000 100.000.100.000 100.000 
100 97.7980 99.0692 99.3394199.9300 99.9600 99 97001100.0001 lOO.OOol lOO.OOol 100.0001100.0001100.000 
0.44 
0.58 
0.3 0.72 — 
0.86 93.5161 97.0082 98.1989 99.6300 99.8300 99.9200 100.000 100.000 100.000 100.000 100.000 100.000 
1.00 I95.O255I97.6579I98.4886I99.8OO0I99.9IO0I99.94O0I lOO.OOol lOO.OOol 100.0001100.0001100.0001100.000 
0.52 zz^^xzzzxzzzxzziz 
0.64 
0.4 _0J6 一 — — — : 
0.88 86.5419 93.7162 95.7775 98.6000 99.5200 99.7400 99.9000 100.000 100.000 100.000 100.000 100.000 
100 |89.991(>|95.35:58|96.9473|99.1900|99.730()|99.83()0|99.9900| lOO.OOol 100.0001100.0001100.0001 100.000 
0.60 丨 I I I I 
0.70 
0.5 0.80 
0.90 75.2351 87.2223 91.5049 94.9200 98.1400 99.0100 99.2400 99.8100 99.9400 99.9000 99.9900 100.000 
1.00 80.5225 [90.6015193.8144196.9600 98.9400 99:4700 99.6400 99.9600 99.9900l 99.9700 100.000 100.000 
0.68 
0.76 
0 0.S4 48.1489 67.0803 76.7060 75.2100 88.2900 92.6500 90.1300 96.3900 98.1000 96.2300 98.8200 99.3600 
0 57.9748 75.7755 83.3700 85.2700 93.5300 96.2300 9 5 . 7 3 ^ 98.5800 99.2800 98.6800 99.6300 99.8500 
/.flfl 165.4089181.1130187.5188 90.4300 96.1 OOP 97.87 ( )o| 97.8900 9 9 . 3 _ 99.6400l 99.4700199.9300 99.970^ 
0.76 
0.S2 17.6306 35.8915 47.5986 31.8400 53.9400 65.2300 46.3500 68.1200 78.0900 58.1800 78.3700 85.8200 
0.7 0.88 27.7066 48.7893 60.2662 49.7600 70.4700 80.0300 68.0500 85.0800 90.8400 80.1600 92.1300 95.7400 
0.94 36.6220 57.5946 68.7513 62.8700 80.4800 87.6100 81.5100 92.3600 95.6600 90.6700 96.9100 98.4600 
1.00 |43.2689164.6282|74.7473|71.8100|86.7800|92.1400|88.3900|95.7300|97.8700|95.4200198.5400|99.310"^ 
0.S4 3.7623 I 11.87711 19.83191 5.1800 15.7400l25.2700| 6.6700 19.4700130.7600| 8.5900 23.4700 34.6000 
0.88 7.3844 20.0821 29.8379 12.4800 29.4900 41.4400 18.1200 39.0100 52.1000 24.3600 46.9100 59.7600 
0.8 0.92 11.4869 27.6666 39.0034 21.5800 42.8000 "55.4(X)0 32.2800 56.3300 68.4200 43.0400 66.3800 76.6100 
0.96 15.8511 34.1939 46.6827 30.5800 53.3400 65.6400 45.4800 69.0900 79.5300 58.5100 79.0100 86.9600 
1.00 19.8779 40.6266153.1278138.8900 62.4300 73.2400 57.3200 77.8500 86.1600 70.1600187.1800 92.460^ 
0.92 1.5609 6.6640 12.7276 1.7400 7.8900 14.5000| 2.3300 8.7200 16.11TO 2.2700 9.6800 18.0100 
0.94 2.2113 8.9954 16.5099 2.8900 11.6500 19.8200 3.9000 1 4 . 0 1 ^ 23.9700 5.2300 16.5000 26.7200 
0.9 0.96 3.0121 11.4180 20.1441 4.7100 15.6800 25.9800 6.5300 20.3800 31.7600 8.6400 24.4300 37.1200 
0.98 3.9231 13.5208 22.7682 6.9700 20.6800 32.1200 10.1700 26.8800 40.0900 13.1700 33.1600 46.3800 
1.00 4.6542 16.4448 26.3938 8.9400 25.1900 37.3000 14.2600 34.1900 47.8000 19.5200 41.4300 55.4500 
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Its = 0.9 r = 5 r = 10 r = 15 r = 20 
alpha Ca) alpha (a) alpha (a) alpha (a) 





























0.92 90.8200 95.9500 97.3900 99.4100 99.8000 99.9400 99.9800 100.000 100.000 100.000 100.000 100.000 




0.94 79.6100 89.3100 93.0500 96.5300 98.8900 99.3600 99.5900 99.9600 99.9800 99.9700 99.9900 100.000 
1.00 84.8500丨 92.6400丨 95.2800| 98.2600丨 99.4500l 99 J40o| 99.8600| 99.99001 100.000199.99001 lOO.OOOl 100.0^ 
0.84 
0.88 
OS 0.92 42.7300 62.6200 72.8400 69.1000 84.48(X) 90.0300 85.7400 93.9900 96.6500 93.3200 97.7800 98.7900 
0.96 53.7400 72.9900 81.2400 81.4800 91.6300 95.2400 93.6000 97.8300 98.7600 97.8400 99.4500 99.7900 
/.OO 61.4600| 78.9700| 85.5800丨 88.38001 95.360o| 97.2900| 97.0000丨 99.1700| 99.6200| 99.2700l 99.8800| 99.9600 
0.92 3.4500 11.7100 20.0000 T T l O O 15.9300| 25.4500| 6.5000 18.8500| 29.5100 8.1500 22.4400 33.2900 
0.94 6.8700 20.0900 30.7300 12.8500 29.8200 42.4400 丨7.3800 38.1500 51.1600 23.9200 45.4600 58.5700 
0.9 0.96 11.9500 27.9500 39.8600 21.8900 43.4300 56.4500 32.1200 55.9300 67.6300 41.8800 65.5200 76.5900 
0.98 16.5000 35.2600 48.0700 31.5700 54.9800 67.2800 45.5400 68.8800 79.0100 57.4900 79.1300 87.1400 
/.OO 20.6200 41.7000 54.8600 40.5900 64.1200 74.9000 57.2500 78.4500 86.7800 70.9900 87.4800 93.1000 
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Table 9: Power value (in percentage) when using conditional exact procedures 
with test-statistic-based on unconditional MLE; with a = 1%, 5% and 10% ； r^ 
= r s = 5, 10, 15 and 20; tt^  = 0.1, 0.2，..., 0.9; underlying rate ratio Ro = 0.1, 
0.2, . . . , 1.0. and the alternative RA lies within the corresponding R。and 1. 
nN = 0.1 r = 5 /• = 10 r = 75 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 6.3409 26.6813 28.7950 丨0.1213 25.4820 40.4851 12.7339 28.8208 37.2849 15.1605 32.6656 44.4571 
0.46 7.0584 28.9638 29.0682 15.4184 38.0389 46.9315 20.8183 37.5708 53.3067 26.2615 45.8142 58.7615 
0.64 7.0047 29.1362 29.1792 16.9038 42.7742 47.6039 25.1463 43.7883 58.8788 32.8856 52.3860 66.9023 
0.82 6.4384 29.5350 29.5350 17.2036 44.5989 47.2942 26.7292 48.8520 60.2311 36.7230 57.0729 70.3622 
100 7.6968 130.0823130.0823117.4290|45.9536|47.7129l28.3613151.7765160.9016l39.1653l59.8785171.1720 
0.36 0.7680 6.4209 |21.1674| 2.4964 10.9715119.224o| 3.9045 14.5059122.12541 5.2332 15.0382 25.7097 
0.52 0.7416 6.0067 24.4716 3.5832 14.4025 24.9087 6.9295 21.5614 31.1501 9.8660 23.1054 37.2227 
0-2 0.68 0.5760 6.2472 26.6283 4.2696 丨5.6615 28.8532 8.8475 25.0380 36.2871 13.8443 28.4373 43.6839 
0.84 1.0133 6.3467 26.3467 4.6363 16.9502 32.2629 9.6826 26.9416 39.8567 15.4140 32.1733 48.3648 
J.00 0.8226 7.6968 128.84841 4.4804 16.7957 33.8259110.7842 28.3613142.2132117.0177 34.2551 50.7947 
0.44 0.4461 3.8778 6.5202 0.6344 5.7930 10.00001 1.6156 8.5524 14.0659 2.1970 9.4176 16.8784 
0.5S 0.6749 4.0889 6.1532 0.8502 8.7554 13.1693 2.7527 12.4601 18.3910 3.8713 15.1819 23.8340 
0.72 0.5169 4.2763 6.5789 0.9014 9.3750 13.7220 3.1224 15.4447 21.6755 5.4970 19.5808 28.8862 
0.86 0.5371 4.9409 6.6058 0.8636 10.6218 14.6589 3.4503 17.5033 23.8857 6.1584 23.2307 32.3193 
1.00 0.5875 5.4054 7.5793 1.0321 丨 11.5881115 2709丨 3.8504 118.6884125.21521 7.4428 125.3392134.0096 
0.52 0.1112 0.5562 3.8191 0.3479 2.1743 7.9666 0.9562 4.1918 110.51871 1.2592 5.4413 12.6386 
0.64 0.0859 0.7306 4.4263 0.4493 2.3961 8.8918 1.3607 5.3749 13.6481 2.1562 7.5056 17.0850 
0.4 0.76 0.0498 0.6965 4.8259 0.7074 3.2336 10.2061 1.9923 6.1904 16.0808 2.6805 9.5871 21.2630 
0.88 0.0000 0.9508 4.6421 0.7665 3.0661 11.1038 2.2465 6.6497 16.8788 3.8083 11.0890 23.0865 
1.00 0.0000 0.7638 5.4054 0.6803 3.0964 111.58811 2.4730 7.8260 118.64141 4.3804 112.4176[25.3392 
0.60 0.0412 "06590 4.3245 0.1273 2.3091 7.9273 0.4819 4.0562 9.7858^ 0.6884 4.6902 10.6639 
0.70 0.0000 0.4533 4.7144 0.1550 2.7519 8.4496 _MZ.jj_ ^.8286 12.6682 0.7994 6.4909 14.0437 
0-5 o.so 0.0510 0.7657 5.1046 0.1848 2.8343 9.4681 0.5339 5.5267 14.3723 1.1455 7.6286 17.0119 
0.90 0.0000 0.6869 4.3503 0.1318 3.2513 11.1599 0.6039 6.0990 16.0930 1.3620 8.8217 19.4302 
1.00 0.0000 0.5288 5.3467 0.1877 2.9322 110.97821 0.7826 7.1999 116.95101 1.6410 10.5440 [21.7987 
0.68 0.0000 0.0886 0.4431 0.0191 0.4787 2.6039 0.0966 1.6149 4.6653 0.3090 2.5074 6.5241 
0.76 0.0000 0.0498 0.5473 0.0202 0.7074 3.0315 0.1423 1.9781 5.2227 0.2898 2.6805 7.2567 
0.6 0.84 0 .0000 0.0533 0.8533 0.0000 0.6806 3.0625 0.0878 2.0623 5.8359 0.3826 3.2704 7.9600 
0.92 0.0000 0.0567 0.4538 0.0221 0.5532 3.2972 0.1369 2.5251 6.6018 0.4407 3.9788 9.0531 
1.00 0.0000 0.0000 0.5288 0.0235 0.6803 2.9322 0.2504 2.4730 7.1999 0.4781 4.3158 10.5440 
0.76 0 .0000 0.0000 0.4975 0.0000 0.6467 2.6071 0.0569 1.6081 4.0842 0.0724 1.8836 4.9505 
0.82 0.0000 0.0000 0.6132 0.0000 0.6528 2.6111 0.0578 1.8339 5.0108 0.1346 2.3617 5.7024 
0.7 0.88 0.0000 0.0000 0.5593 0.0000 0.6789 2.6719 ().()300 1.8272 4.9124 0.0373 2.7878 6.6833._ 
0.94 0.0000 0.0573 0.6300 0.0000 0.5830 3.3184 0.0306 2.0377 5.7147 0.1519 2.9739 6.7451 
1.00 0 .0000 0 .0000 0 .5288 0.0000 0.5630 2.6273 0.1096 1.9721 5.9008 I 0.1163 I 3.3596 7.7788 
0.84 0.0000 0.0533 0.0000 0.1063 0.6593 0.0000 0.4388 2.003^ 0.0370 0.9256 3.0359 
0.S8 0.0000 0.0000 0.0000 0.0000 0.1752 0.7665 0.0000 0.5691 2.1417 0.0124 1.0952 3.5096 
OS 0.92 0.0000 0.0000 0.0000 0.0000 0.0885 0.5532 0.0304 0.5628 2.4795 0.0126 1.1332 3.7144 
0.96 0.0000 0.0576 0.0576 0.0000 0.1345 0.5827 0.0000 0.6527 2.4553 0.0383 1.2888 3.7642 
1.00 0.0000 0.0000 0.0000 0.0000 0.1877 0.6568 0.0000 0.7200 2.4104 0.0000 1.3309 4.0315 
0.92 0.0000 0.0000 O.OOOO 0.0000 0.0221 0.4868 0.0000 0.1369 1.9775 0.0000 0.3274 2.8708 
0.94 0.0000 0.0000 0.0573 0.0000 0.0224 0.5830 0.0000 0.1072 2.0070 0.0253 0.4429 2.9360 
0.9 0.96 0.0000 0.0000 0.0576 0.0000 0.0224 0.4706 0.0000 0.1399 2.0047 0.0128 0.4338 2.9986 
0.98 O.OOOO O.OOOO 0.0000 0.0000 0.0693 0.7854 O.OOOO 0.1568 2.1016 0.0386 0.3348 3.2453 
l.OO 0.0000 0.0000 0.0000 0.0000 0.0235 0.5630 0.0000 0.2504 1.9565 0.0000 0.4006 3.3208 
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TTN = 0.2 r = 5 r = 10 r = 15 r = 20 
alpha Ca) alpha (a) alpha (a) alpha (a) 
Rq RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0-28 11.4071 25.6584 50.9707 17.6062 36.5236 49.9160 27.1002 51.2342 55.9635 36.2395 55.8410 70.1022 
0.46 20.5990 43.8758 50.9903 31.8723 52.2927 63.7784 44.2336 64.5509 73.2628 55.8410 74.0568 82.1584 
。•' 0.64 22.3656 49.1219 51.0036 39.6605 59.9151 73.0703 53.8430 71.9293 78.1175 65.2500 81.4208 86.8650 
0 82 21.7967 50.1103 50.8322 44.1900 65.0438 74.9850 58.4054 74.7476 82.9150 71.3098 84.7425 89.3248 
100 22.4628 50.4736 50.6766 46.7361 68.7798 75.8474 62.0067 76.8470185.1812175.0589186.5355 91.8742 
0.36 4.4214 14.1485125.68991 6.7362 118.6281129.26471 9.9461 25.0985135.5217112.8957130.1912142.0755 
0-52 6.7920 19.9473 33.8279 12.8642 29.8509 41.1904 19.6473 40.4046 52.1577 27.3086 48.6700 60.5442 
02 0.68 7.4597 21.5726 39.4245 16.5258 36.5605 48.4308 27.0501 50.0156 60.7377 38.2427 59.0444 70.7055 
0.84 7.9716 21.8053 42.5152 19.3073 40.7359 52.2292 32.8405 57.1172 66.8110 45.3309 65.1035 76.8676 
t oo 7.9838 22.3275145.6473120.8762143.8238155 7745 36.7136161.1786169.8247 50.6199 69.6075 80.0594 
0-44 2.3468 8.2375 14.17551 2.8999 10.8126118.78161 4.5737 14.6028122.91021 5.7651 16.7796126.2870 
0.58 3.3855 10.7349 18.0674 5.1859 17.7186 27.2148 9.7974 25.0909 35.7299 12.9261 29.4629 41.4787 
flj 0.72 4.4861 13.0229 19.2504 7.1895 21.9995 31.8923 14.2126 33.2811 43.9223 20.1702 39.2665 53.1557 
0S6 5.0599 14.3536 20.6733 8.7057 26.6255 35.8760 18.3926 39.4854 50.5189 26.1254 46.9973 60.5325 
！.00 5.1421 115.2684121.44791 9.7791 28.8602 38.6769 20.9915 43.8327154.1241131.4172153.0382 66.0826 
0.52 0.7089 4.8137 9.4296 1.4909 6.4604 13.27081 2.2925 8.8589 16 .M86 3.3579 10.2862 18.2866 
0 64 1.0215 5.9140 11.7563 2.8558 9.0263 1 8.9357 4.6802 14.3110 25.3562 6.2842 18.6703 29.6499 
0.76 1.0834 6.3455 12.9039 4.0807 11.5033 23.0300 7.2042 19.6021 32.3037 10.1044 26.1579 39.2825 
0.S8 1.2828 6.3729 13.1595 5.1091 13.4984 26.3017 9.7817 23.4103 37.7067 14.1318 32.1472 46.2281 
t oo 1.3532 7.0365 15.20071 5.9126 15.0891 28 7095 12.0766127.4116142.4132117.6350137.8010151.8707 
0 60 0.3291 3.0833 8.8342 0.8216 5.2265 110.85251 1.4139 6.1753 113.05751 1.7599 7.3935 113.5532 
0-70 0.3554 4.0217 10.6435 1.4776 7.2833 14.2176 2.7210 9.8937 18.5467 3.5031 12.3013 20.7654 
0.5 0.80 0.3967 4.1253 12.0587 1.9890 9.0638 17.8537 4.0055 13.3410 24.0328 5.6051 16.1869 26.8194 
0.90 0.4013 4.6040 13.0095 2.1396 10.6981 21.5063 5.2805 16.5640 27.7093 7.2883 20.5822 33.4385 
J.OO 0.3608 4.8940 114.20841 2.5609 112.5659123.92671 6.1189 119.2171132.6OS7I 9.6731 125.3715138.7437 
0.68 0.0733 1.1180 3.4091 0.4401 3.3932 7.0527 0.7190 4.4701 9.5030 1.1641 5.3042 10.1832 
0.76 0.0967 1.1027 3.7918 0.4573 3.8696 8.2317 0.9215 6.3560 12.5236 1.6824 7.8849 13.8036 
0.6 0.H4 0.1217 1.6024 4.4016 0.6711 4.5901 10.2589 1.2988 8.2577 15.4171 2.5985 10.6679 17.4685 
0.92 0.1063 1.4675 4.7427 0.8507 5.2028 11.1084 1.7639 10.1052 18.1915 3.4838 13.1303 21.2692 
！.00 0.0902 1.3532 4.8940 0.8662 5.8499 112.55341 1.9142 11.4851 |2().()237l 4.2115 L5.934o[24.982T 
0.76 0.0000 0.3289 3.0373 0.1642 I 2.4859 5.4995 0.4084 4.0628 7.1414 0.6486 4.6417 7.6822 
0K2 0.0000 0.4813 3.7096 0.1679 2.9140 6.4276 0.5800 4.5876 8.5530 0.9124 5.5454 9.2356 
0-7 0.88 0.0000 0.3517 3.5796 0.2926 3.7313 7.7186 0.6041 5.4790 10.0784 1.2708 7.4726 12.1289 
0.94 0 .0000 0.3869 3.6973 0.3839 4.0619 8.0991 0.8413 7.0394 12.0980 1.4899 8.8070 14.2055 
I.OO 0.0000 0.3608 4.0370 0.2511 4.2556 9J514 0.9356 7.6137 113.61441 1.9059 110.3187116.5796 
0M4 0.0000 0.4462 1.3590 0.0599 1.4262 4.2306 0.2957 2.3970 6.4097 0.5278 3.0552 7.0849 
0.88 0.0000 0.2690 1.0346 0.1585 1.4388 4.5604 0.2649 2.5858 6.6660 0.5287 3.5075 8.4181 
0.8 0.92 O.OOOO 0.3615 1.1910 0.0986 1.7384 4.7343 0.3613 3.3259 8.2775 0.8353 4.4209 9.1576 
0.96 0.0000 0.3950 1.2947 0.0749 1.6357 4.8321 0.3421 3.6986 8.5836 0.7971 4.9050 10.0347 
J.OO 0.0000 0.2932 1.1502 0.1004 1.8956 5.2347 0.3441 3.7961 9.4311 0.8812 5.3899 11.8250 
0.92 0.0000 0.1063 0.3615 0.0000 0.8260 3.7110 0.1594 1.4982 5.7061 0.5093 2.4040 6.0915 
0.94 0.0000 0.0860 0.3654 0.0124 0.8669 3.8390 0.1065 1.6187 5.9744 0.3572 2.5207 6.3578 
0.9 0.96 0.0000 0.0878 0.3950 0.0125 0.6493 3.8332 0.1176 1.7424 6.0502 0.4394 2.8101 6.8261 
0.98 0.0000 0.0221 0.3322 0.0125 0.8749 4.1120 0.1500 1.7784 6.4281 0.3070 2.9370 7.4396 
1.00 0.0000 0.0902 0.2932 0.0126 0.8285 4.0171 0.1721 1.6884 6.5168 0.3894 3.1253 7.8082 
71 
ns = 0.3 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 31.2998 48.9128 68.9297 51.9646 71.1171 77.2578 70.0201 84.2857 88.0885 81.2575 90.3184 94.5034 
0•‘ 0-64 39.7087 60.2411 68.9439 60.8723 77.7297 82.8848 77.2636 88.4205 92.8873 87.9155 94.6035 9 6 . 7 1 ^ 
0 S2 41.7914 65.7086 68.9171 65.9382 80.3934 87.5533 8 1 . 8 9 ^ 91.5324 93.7374 91.0192 96.0553 97.8474 
[00、42.3773 67.4823 69.0314169.3504 82.7127 89.8223 84.8546 92.8009195.1636192.7247 96.9736 98.326i" 
O.J<i 8.6779 23^6178131.9591 13.0837 ^ . 7 7 7 8 42.8924 20.3421 39.2153 [50.8954 26.9423 48.7685 60.2723 
0.S2 15.6734 31.5905 45.4479 26.9417 46.6104 58.6257 39.6077 6 1 . 4 5 ^ 71.4286 51.6220 72.3268 80.9471 
0.2 0.68 18.7325 37.4397 49.9492 36.4837 55.9534 66.0235 51.8411 71.8712 79.8390 65.7789 82.1486 88.0757 
0.84 21.0797 40.6170 54.5258 41.6284 61.9996 71.3303 59.0818 77.6681 84.5852 73.6083 86.8743 91.7201 
100 丨21.8908141.4507 158.0715 丨44.6890166.0178175.0000164.3578181.3409187.2678179.1161189.5781193.636^". 
0.44 4.240S 13.7815 22.1901 6.1613 T7.7021127.5355| 9.3763 | 23.4105|34.2656| 11.7641 |28.4742|41.im 
0.58 7.5311 19.4626 28.5961 13.2462 29.9403 41.4162 20.7143 41.0463 53.4004 28.0837 50.6608 62.2547 
0.3 0.72 10.5769 23.5128 33.1026 18.6104 38.7510 50.4653 31.4852 53.1294 64.0974 40.6388 63.8967 73.8086 
0.86 12.2277 26.8246 36.6830 23.4845 45.1714 56.2709 39.5646 61.6850 71.5106 50.9462 71.6031 80.5347 
100 II4.i306l28.0585l38.i787l26.9044l49.2065l605i63l45.i232l67.0032l75.6i59l58.3726l77.2823184.9484 
0.52 2.0110 9.3601 15.4784 3.0450 Tl. 1305 118.76351 4.3058 114.5573123.44% 5.6167 17.3709 27.3028 
0-64 3.3907 13.098 丨 20.3567 5.7429 18.9298 29.3329 9.7887 25.6640 37.6559 13.4562 31.7882 45.2443 
0.76 4.4511 15.1677 23.4695 9.4410 25.2692 38.0331 16.2440 35.1651 48.4199 22.8875 44.6336 57.8494 
0.88 4.8513 16.8699 25.6270 12.8082 3 0 2 ^ 43.5959 21.8763 42.3iTe 56.5397 31.0404 53.3794 66.3963 
100 6.3848 18.0397 27.4070 15.7533133.1041147.7783 27.4536 48.4552 62.7928137.6190160.5371 72.68：^ 
0-60 0.9460 5.8003 12.03641 1.7600 7.2972 |l3.S6S3| 2.6258 9.5171 117.38431 3.0537 11.0633 19.8438 
0 70 1.3693 7.7553 15.6258 3.4091 12.4277 20.8368 5.6243 15.9573 27.1758 6.9483 19.6336 31.2475 
0.5 0.80 1.7397 9.8938 19.1899 5.7573 16.8776 27.1577 8.4181 22.6060 35.4849 L 1.1934 28.8947 41.5298 
0.90 2.1938 11.0247 21.6607 7.4780 21.3762 32.3523 11.8181 27.85"12 42.5935 16.2395 36.9644 49.4193 
1.00 2.6640 j 12.6249123.22281 8.8130 124.3017135.9395 15.3473 33.3704 47.9503 20.8738 43.9523 56.1 
0.68 0.4445 2.8575 7.3025 0.9389 5.4787 110.35911 1.4487 7.1127 13.5916 1.8122 7.6492 14.2071 
0.76 0.5613 4.0204 9.1111 1.5942 7.7640 13.7992 2.5362 10.6884 19.1325 3.5643 12.6652 21.8362 
0.84 0.6900 4.9384 10.5804 2.2415 10.0813 18.1922 3.6146 13.8945 24.3858 5.4165 17.5711 28.1938 
0.92 0.9245 5.3929 11.5702 3.0064 13.1609 20.7821 5.1442 18.4285 30.3208 8.0605 23.7709 35.2759 
100 1.1003 6.3703 Il2.6249l 3.2268 114.6212|23 71991 6.5630 22.1224 34.4608 10.2615 27.8785140.41^ 
I ft76 I 0.1305 1.5011 5.9392 0.6832 4.3271 8.0435 1.1876 5.6864 110.09461 1.2014 5.9171 1 0 . 8 ^ 
0S2 0.1337 2.0856 6.7112 0.8742 S.9007 9.8762 1.6110 7.4507 12.5655 1.9624 8.7505 14.8078 
0-7 0.88 0.1507 1.8501 7.3318 1.1910 7.2294 72.1814 2.0959 10.0867 15.8706 2.8637 11.6752 18.9947 
0.94 0.1272 2.3328 7.9881 1.4086 8.4936 14.1596 2.5838 12.2023 18.5809 4.0461 14.8523 22.7341 
J.OO 0.1593 2.7364 9.6713 1.5975 9.8392 115^92261 3.3522 114.3679122.09211 4.9504 117.9176126.1950 
0.84 0.0271 1.1906 3.4907 0.4379 3.1068 7.3916 0.5739 3.9871 8.588^ 0.7008 4.3452 9.3112 
0.88 0.0274 1.2060 3.2753 0.5746 3.4789 8.3055 " o i s ^ 5.1189 10.2781 1.0213 5.8176 11.5250 
Oft 0.92 0.0420 1.5408 4.0762 0.6202 4.3625 10.0389 1.0692 5.8100 11.8217 1.4118 7.1893 13.8180 
0.96 0.0429 13863 3.9445 0.6318 4.9495 10.8361 1.3921 6.8597 13.3562 1.8532 8.6747 15.9571 
1.00 0.0869 1.983S 4.9081 0.6983 4.7080 111 43671 1.3833 7.7443 |l5.0747| 2.3650 9.5100 17.9276 
0.92 0 .0000 0.6584 1.7930 0 .1997 2.2601 6.601S 0.4035 3.0059 7.0002 0.5808 3.9652 7.9603 
0.94 0.0141 0.6645 1.7249 0.1472 2.0603 6.4438 0.4945 3.2499 7.5696 0.8413 4.5969 8.8032 
0.9 0.96 0.0143 0.5288 1.5721 0.1685 2.8222 7.1504 0.5851 3.7930 8.2518 0.8715 4.7781 9.8067 
0.9S 0.0000 0.7177 1.8803 0.1581 2.6554 6.9442 0.5248 3.8551 8.5579 0.9918 5.1192 10.2484 
/.OO 0.0145 0.89-^ 2.1862 0.2222 2.5391 7.6703 0.5149 4.2710 9.2791 1.2326 5.6018 110.75^ 
72 
TTs = 0.4 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha fa) alpha (a) alpha (a) 
Ro RA I% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0-46 44.7886 63.2431 80.3934 72.2870 83.5711 91.8 丨07 87.8940 93.3667 97.0885 94.7395 97.6698 98.5699 
0-' 0.64 53.4919 69.4222 83.7847 79.8131 90.1527 92.1825 92^83M 97.2386 98.1791 97.3697 98.9599 99.4800 
OS2 59.7590 76.2811 83.6243 84.1179 91.9433 93.7236 94.3872 97.8689 98.9895 98.1698 99.4900 99.6800 
1.00 161.9866 80.3107 83.7472 85.8933 92.7041 952001 95.7562 98.3685 99.0992198.7099 99.6800 99. 
0.36 I 丨 j 丨 丨 丨 一 
0-^ 2 26.7348 45.6385 58.7448 45.4984 64.2685 73J942 87.1636 74.8575 88.3188 93.0193 
0-2 0.68 33.0950 51.8539 65.0897 56.7481 74.2940 82.6550 88j542 92.5363 86.4787 94.5995 96.9097 
0.84 37.6499 56.8084 67.9032 64.2282 79.5834 85.5705 82.0993 92.0452 94.9770 91.5692 96.6197 98.1598 
I.OO 139.8141159.9270171.1192168.8763 82.9830 88.0053 85.4269 93.9546 96.2466194.0194 97.7998 9 8 . 7 ^ 
0.44 6.4123 18.4871 29.2903 11.6961 26.9192 37.3191117.3387 35.7079 48.8244122.7123143.4243 55.4556 
0.58- 14.2406 30.2789 41.5668 25.1306 45.6491 57.1845 39.0295 59.8099 71.2456 49.1049 70.7271 79.9880 
0.3 0.72 19.5254 36.9205 48.5210 35.9863 56.9390 67.5309 53,4267 7^1466 81.5408 66.2066 83.0383 89.3989 
0.(16 22.9512 41.5097 51.9069 43.1635 64.5389 74.0938 63.1416 80.7304 87.3537 75.7776 89.5490 93.4894 
/•flO 125.9S03 44.7687155.0312148.5853169.6746178.1831169.7328 85.0766 90.4114181.8282 92.4793 95.65% 
OS2 3.6437 12.4538 20.9484 6.1395 117.3031126.8690| 8.3842 122.6313133.6868110.8811126.9127 38.8839 
0.64 6.8962 19.9868 29.2183 12.9120 30.4160 42.2 i G 20.8904 41.8209 54.5273 27.7828 49.9550 62.2162 
0.4 0.76 9.7341 25.3198 35.5657 19.8311 40.7981 s l o s ^ 32.0760 54.8374 6 6 ^ 4 ^ 42.5543 65.3365 75.8876 
0.88 11.8258 29.6613 39.3774 26.0856 48.2720 60.2217 41.3907 64.1321 74.6573 53.9854 74.7175 83.5684 
100 13.7578 32.7410 42.9093 30.7700154.1835166.5016|48.3035 70.7537 80.3023 62.9263[81.1881188. 
0.60 1.6608 8.5883 15.6687 3.2355 110.9827119.15191 4.3322 114.4072124.21211 5.2805 17.0917 27.0427 
0.70 3 .4065 12.7990 21.8388 7.1443 19.9056 30.2753 "io.6353 26.5533 38.5293 14.0714 32.8233 45.6546 
0.5 0.80 4.8074 16.6236 26.8674 10.8787 26.6640 38.6487 T T j ^ 37.2686 51.1056 23.8524 45.5846 59.1259 
0.90 5.9652 19.5329 30.7419 14.7361 33.6422 45.7595 24.8924 46.2631 59.9900 32.8733 56.7057 69.1369 
1.00 7.0378 122.3138134.4004 19.0885 38.8440 51.6673 31.0379 52.8275 66.7401 40.6541 64.8665 [75.8576 
0.68 1.0342 5.3691 11.3434 1.8290 7.6173 13.98851 2.4612 9.6148 17.20861 2.7803 11.1211119.4^ 
0.76 1.6910 7.3312 14.3064 2.9651 11.840‘ 19.9819 T o 125 16.4582 26.8234 6.7807 丨 9.7420 30.9731 
0.6 0.84 2.1601 9.1495 17.2585 4.6086 16.6734 26.4238 8.4351 23.5441 35.8315 11.4311 .29.3529 41.4742 
0.92 2.6846 1 0.8423 19.7834 6.8555 20.7682 31.1826 11.4957 29.6848 43.1216 16.5017 37.6838 50.7351 
I.OO 3.2247 12.8045122.05481 8.9531 丨 24.9798l36:0146| 15.3338l36.1726|49.4946l22.0822l45.0545l58.l"^ 
0.76 0.4005 3.7045 7.9430 0.9750 5.6086 110.70461 1.5808 6.8734 13.44671 1.7202 7.7408 14.0314 
0.82 0.5406 4.5951 10,0574 1.7703 8.6200 14.9065 2.6313 10.3552 18.1891 3.0403 11.7812 20.9821 
0.7 0.88 0.7070 5.6107 11.5178 2.5793 11.0428 18.4584 T s s i ^ 14.5373 24.0120 4.9005 17.2617 27.6528 
0.94 0.7401 6.4755 13.5523 3.4890 13.5525 21.3371 5.7134 18.6412 29.1175 7.0807 22.0922 33.8734 
LOO 0.8944 7.1319 11538191 4.3654 116.ss2ll24j49sl 7.1564 22.6904 34.2008110.2610127.6528 3 9 . 8 ^ 
0.84 0.2036 2.5673 6.0167 0.6742 3.7633 8.9555 0.9206 5.0630 10.5163 1.0801 5.2805 11.1011 
0.88 0.2395 3.0106 6.6712 0.9471 5.0378 立 」 4 6 3 2 13.3167 1.6602 7.3107 14.1014 
0.8 0.92 0.2881 3.1570 7.2704 1.0586 6.2506 12.9953 1.7109 7.8739 15.5878 2.0902 9,4009 17.5918 
0.96 0.2557 3.7071 8.2975 1.5044 7.4818 14.7617 2.5218 10.0670 18.8232 2.9603 11.5612 20.9321 
J.00 0.3060 4.3427 8.8973 1.9301 8.8319 117.04731 3.2830 12.1109121.82971 4.0804 114.4614124.7825 
0.92 0.0230 1.7974 3.6525 0.3932 3.1152 7.1177 0.6703 3.9920 7.9940 0.8301 4.2004 8.6409 
0.94 0.0925 2.0467 4.2553 0.4538 3.8217 8.0670 0.8405 4.8429 9.4557 0.8601 4.8505 9.6710 
0.9 0.96 0.0813 1.9407 4.2766 0.6361 4.2407 8.6733 0.9807 5.2537 10.1471 1.0101 5.7406 10.9011 
0.98 0.0702 1.9427 4.3183 0.5756 4.5950 9.5233 1.0407 5.5739 10.9977 1.4601 6.7007 12.4412 
J.00 0.0353 2.3420 4.8252 0.8084 5.0829 10.3880 1.4213 6.5959 7 ^ 8 1 2丨 1.6002 7.5508 13.9lT^ 
73 
Ks = 0.5 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
。•' 0.64 67.1893 80.1371 91.7973 91.6692 96.0749 98.4981 98.2100 99.3100 99.6000 99.5900 99.9000 99.9200 
0.82 73.2551 83.6408 91.8151 94.6330 98.0375 98.5681 98.9000 99.6000 99.7800 99.8000 99.9100 99.9500 
100 76.2819 87.0200 91.7722195.8221198.4370 98.8578 99.1400 99.7000199.8800199.8600199.9400 99.9600 
0.36 丨 1 I 丨 I I 丨 I 丨 丨 -
0.52 38.1407 57.6468 65.7709 68.4390 78.8325 85.0406 83.1700 93.8200 96.4800 92.0900 96.9900 98.2800 
0.2 0.68 50 .5299 67.3940 77.5977 77.2905 88.4450 92.7306 91.3600 96.7900 98.2300 96.8000 98.7800 99.4200 
0.84 55.3328 70.9112 80.6425 82.2952 91.9387 95.0831 94.9200 98.0400 98.7700 98.2000 99.5200 99.7100 
LOO 157.9919173.8468 82.0425 86.2439 93.6880 96.2829 96.3900 98.6200199.1500198.9300 99.7000 99.8300 
0.44 
0.58 23.0961 41.0874 53.1438 43.2863 63.2422 73.2652 60.1800 78.1400 85.9700 72.4900 87.1400 92.3200 
Oj 0.72 32.3970 52.3824 62.7341 57.3703 75.4456 83.1664 75.4100 89.0800 93.4100 86.7600 94.7400 96.9800 
0.86 37.9607 57.6709 67.9198 66.0825 81.8145 87.9832 83.4600 93.2400 96.1200 92.4700 97.3200 98.6000 
1.00 41.1392 61.0920170.1137171.2153185.7730 90.8927 88.3400195.6100197.4900 95.2200 98.4500 99.0800" 
0.52 6.0801 7^6242128.1075 丨11.4949126.3543136.5976115.6900134.5000145.4900120.0600 40.7500 53.4200 
0.64 13.4358 29.5089 40.2554 25.2829 46.3903 58.2157 37.9200 59.9900 70.5800 48.3400 70.1500 79.6800 
0.76 19.2536 38.1528 49.1504 37.6089 59.3772 70.3014 54.0100 74.1600 83.0900 67.1200 84.3400 90.2900 
0.88 23.6291 44.3006 54.4890 46.5345 67.7384 77.2636 64.9100 82.5300 89.2500 78.0900 90.8800 94.7800 
100 I26 .1103|48 .1442|5i8 .3673l52 .6400|73 .0789|81 :6652|72 .2600l87 .3700|92 .4900|85 .0500|94 .0800|%.8806" 
0.60 3.5281 11.9851 19.57041 5.5973 117.3526126.85491 7.3700 121.7600133. lOW 10.1100 26.2700 37.7600 
0.70 6.7832 20.0062 29.4424 13.6077 31.1305 42.7255 20.0900 41.0500 53.7600 26.8800 49.5600 62.2200 
0-5 0.80 10.0450 26.4727 37.4699 21.4479 41.9245 54.3206 33.0300 55.8400 68.0100 43.3300 66.3100 77.0000 
0-90 12.8383 30.8584 42 .0011 28.6701 51.2117 63.0383 44.0900 66.0900 76.9500 56.2700 77.4300 85.1800 
1.00 15.0933 34.3596 46.S3S1 35.4273 57.6195 68.7106 52.7700 73.4200 82.5200165.7100 84.0300190.3200 
0.68 1.7249 8.1359 114.79631 3.0339 111.0544| 19.1449| 3.4800 丨 13.4700123.04001 4.9000 15.7600 26.0600 
0.76 3.7006 12.0922 20.8068 6.4083 19.4152 30.5697 9.4300 25.9100 38.0000 12.8200 31.5300 44.4300 
"<5 0.84 4.9759 15.3265 26.2020 10.7050 27.0679 39.4853 16.3300 37.3600 49.5300 22.3600 45.4800 58.0400 
0,92 6.1770 19.1148 30.0043 14.4932 33.7440 46.0637 23.4423 46.3646 59.4159 32.6800 56.8800 68.8700 
1.00 7.S091 丨 21.9052|33.20K)|l8.3048|39.6253|52.2493|30.380()|54.7600 丨67.140()l41.24()0|65.4m0|76.590("i" 
0.76 1.1571 5.7855 10.6640 1.7523 7.4998 14.3687 2.1700 8.7100 16.3100 2.2200 10.0500 18.5100 
0.82 1.6034 7.5770 13.7917 3.2642 11.5250 20.7670 4.2500 14.6300 25.1200 5.4300 17.8200 29.2500 
0-7 0.88 1.9893 9.9674 16.7667 4.9179 16.3662 27.2336 7.3400 21.5600 33.9600 9.7300 26.1300 39.4100 
0.94 2.7274 11.5462 19.2826 6.6219 20.5169 31.9375 10.4000 27.7500 41.1700 14.6200 35.0500 49.0200 
1.00 3 .207S 113.6344121.93741 8 .8969 丨24 .797l|36 .%02l 14.1300|34.1000|48.1500l 19.4400l42.6000l56.680i 
0.84 0.4S14 3.4537 8.4506 1.2417 5.3775 |l0.8852| 1.2900 6.0900 12.0800 1.4500 6.9600 13.1300 
0.88 0.5999 4.4627 10.2095 1.5625 7.1815 14.2528 2.1100 8.7800 16.5400 2.4400 10.1600 18.2200 
O fi 0.92 0.7429 5.1369 11.5687 2.3838 8.9944 17.0072 2.9303 11.2111 20.5121 3.8000 14.2600 23.9800 
0.96 0.8387 5.8180 12.8145 2.9356 11.1913 20.1583 4.1200 14.4900 26.0200 5.4100 17.6700 29.6100 
J.00 1.2980 7.30S3 114.40681 3.8473 112.6340123.12391 5.2600 117.6300129.64001 7.7500 121.9300134.8800 
0.92 0.2229 2.8232 5.9117 0.7512 4.1466 8.4435 0.9401 4.3704 9.2109 1.0600 5.1600 1Q.53W 
0.94 0.2865 3.2898 6.5690 0.7413 4.2076 8.9561 1.0600 5.1500 10.8600 1.2600 6.2400 12.1100 
0.9 0.96 0.2973 3.2169 6.6568 1.0520 5.1698 10.7705 1.2200 6.4800 12.2300 1.5900 7.0800 13.5200 
0.98 0.4474 3.8457 7.4252 1.0621 5.8317 12.1343 1.5600 7.4400 14.2400 2.0500 8.5300 15.8500 
LOO 0.3755 4.4089 8.2171 1.3926 6.5024 12.5739 1.7800 8.1900 15.4100 2.5000 9.9500 |l7.63W 
74 
TTfj = 0.6 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0 ' 0.64 83.8909 91.4907 92.7135 98.2697 99.2299 99.6999 99.8500 99.9300 99.9900 100.000 100.000 100.000 
0.82 85.4019 91.8506 96.8212 98.4597 99.3799 99.7500 99.8500 99.9800 99.9900 100.000 100.000 100.000 
100 188.3171193.5448 96.8593 98.9298 99.7400 99 7700199.9300 99.9900 100.0001100.0001100.0001100.000 
0.36 
0.52 
0-2 0.68 66.1142 83.8909 85.3765 90.9682 96.7794 98.1196 98.0100 99.2700 99.6500 99.4900 99.8900 99.9700 
0.84 74.1236 84.9038 90.8308 94.5089 97.8096 98.5697 98.9900 99.7400 99.8700 99.8500 99.9700 100.000 
/.tfO 176.8082 86.5985 91.8670195.8992 98.3197 99.0398 99.3500 99.8200| 99.9 lool 99.9500 100.000 100.000 
0.44 
0.58 
0.72 50.1617 67.8795 76.3796 77.9056 89.2879 93.5287 92.2300 97.1400 98.3300 97.2600 99.1000 99.5000 
0.S6 57.5844 74.5972 81.7813 84.7670 93.2987 96.1492 95.6800 98.4400 99.1200 98.7500 99.5800 99.8600 
t oo I62.3939177.7801184.3376|88.5477|95.3291197.1694|97.3300|99.0500|99.5000|99.3400|99.8700|99.970^ 
0.52 
0.64 23.7999 44.7903 54.9065 43.0986 63.8828 74.7550 60.8500 78.8500 86.7400 73.4100 87.9600 92.7800 
O f 0.76 34.5633 54.7412 65.2851 59.4719 77.4255 84.8670 77.7200 90.4200 94.1900 88.5100 95.8100 97.6200 
0.88 40.7745 61.8410 70.8435 69.1938 84.0768 89.9980 86.8300 94.6100 97.1300 94.1800 98.0500 98.9200 
1.00 45.8517 66.7622 74.8849 75.9752 88.4277 93.0686191.2300 96.7600 98.2500 96.8900 98.9700 99.460(i 
0.60 
0.70 14.2597 30.3689 41.6675 25.3951 46.2393 58.6317 38.1000 60.9900 71.6600 48.8100 71.2300 80.6300 
0-5 0.80 21.3614 40.5280 51.4211 38.9278 61.0322 71.6743 56.1800 76.5100 84.6500 69.8300 85.8700 91.5000 
0.90 26.4323 47.3994 58.4519 49.4599 70.4041 79.4059 68.3400 84.9800 91.1300 81.4100 92.4900 96.0300 
J.00 30,3325152.7980163.79S4157.0514176.9654 84.6569 76.7800 90.0500 94.2400188.1900l95.8300197.7200 
0.68 3.5068 112.2587|20.2830| 5.2310 115.9632125.4051 7.4100 21.2500 31.6200 9.6700 25.1500 37.3000 
0.76 7.2786 20.0971 30.1961 12.7025 30.6061 42.2084 19.7600 40.2600 53.3200 26.6300 49.0600 61.5500 
06 0.84 11.1854 26.6667 38.1763 21.1542 42.0484 54.6009 33.3300 56.1400 68.3400 43.3600 66.5000 77.6200 
0.92 14.4788 31.7517 44.6454 29.4159 52.0004 64.1028 44.9400 67.8500 77.9100 57.3300 77.8200 86.5300 
1.00 17.8926136.9514149.7084136.0172158.5617170 7942154.2900 75.4900184.7300168.2100185.5900191.5600 
0.76 1.9612 8.1581 丨 15.1233| 2.6205 110.6421118.1936| 3.6400 112.7000|21.480(^ 4.2300 15.2800 24.9800 
0.S2 3.3914 12.2798 20.6115 5.7912 17.6135 27.8956 8.4000 23.7900 35.2300 11.3900 28.5300 41.1300 
0.7 0.88 4.9473 16.1091 26.0848 9.6019 25.0950 37.3575 14.9400 34.4800 48.2100 20.3400 42.6700 56.6500 
0.94 6.8314 19.5893 30.4158 丨3.8928 32.6865 45.7191 21.7300 44.3700 58.4100 30.1200 54.4700 67.7800 
1.00 8.1841 24.2251 34.5882118.0736 38.8478152.1804129.1200152.7700 66.6300l 39.5200 64.3600 76.03W 
0.S4 0.9625 5.2381 11.47921 1.5303 6.4513 12.64251 1.7000 7.9600 14.9800 2.1500 9.0200 16.3600 
0.88 1.5714 6.7620 14.0410 2.4205 9.6819 17.5435 3.4000 12.7600 21.5300 4.5000 15.1100 24.8300 
0.8 0.92 2.2150 8.4332 16.9681 3.7708 13.4527 23.5047 5.3600 17.6400 28.7900 7.2500 21.3000 33.1800 
0.96 2.5779 10.3220 20.0937 5.1110 16.5233 27.6055 7.4800 23.5100 35.7300 11.2200 28.9900 42.1800 
1.00 2.8951 112.1637122.94631 6.9714 |20.2140|32.4;)65| 10.8700|29.2800l41.9700| 15.2600|36.2000|49.82& 
0.92 0.5690 4 3 7 9 2 8.1386 0.9302 4.8310 9.9120 1.1000 5.3100 10.8400 1.2700 6.0500 11.8000 
0.94 0.6811 4.5949 9.1186 1.1402 5.6711 11.4123 1.4800 6.8000 13.2500 1.6900 7.6700 14.9300 
0.9 0.96 0.9171 5.1050 10.5767 1.4203 6.6613 12.8126 1.8800 8.1700 15.8500 2.2900 10.2200 18.0500 
0.98 0.9274 5.7073 11.0681 1.6103 8.0916 15.3531 2.1600 9.8100 18.2400 3.1500 12.0800 21.3300 
1.00 0.9821 6.199S 12.4910 1.9004 9.3519 16.8534 3.0100 12.0100 21.3700 3.8000 14.4700 24.6300 
75 
ns = 0.7 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 




0.82 9 4 . 8 1 2 9 97 . 4917 98 .9666 99 .7500 99 .9000 99 .9700 100.000 100.000 100.000 100.000 100.000 100.000 
t oo 9 5 . 4 8 2 9 97 .7465199 .1248199 .7900 99 .9400 99 9800 lOQ.QOol K)0.000丨 loo.oool 100.0001100.0001100.000 
0.36 I 丨 丨 丨 丨 丨 一 
0.52 
0.2 0.68 
0.84 87 .6881 94 . 8023 95 .8860 98 .9100 99 .6200 99 .7500 99 .9600 100.000 100.000 100.000 100.000 100.000 
1.00 1 9 0 . 5 2 3 1 1 9 5 . 1 8 U I97 .344l|99 .3000l99 .7200l99 .8100l99 .9900l lOO.OOol 100.0001100.0001100.0001100.000 
0.44 
0.58 
0 3 0.72 7 2 . 6 497 85 . 1610 90 .5087 93 .1500 97 .1600 98 .6400 98 .7300 99.5900 99.8000 99 .7700 99 .9700 99 .9900 
0.86 7 7 . 2 2 0 3 87 . 3859 91 . 6809 96 .1500 98 .5500 99 .1700 99 .4600 99 .8500 99.9600 99 .9500 99 .9900 100.000 
I.OO 8 1 . 0 6 6 4 90 . 3924 93.8431 97 .4600199 .1000199 .4900 99 .7800 99 .9300 99 .9900|99 .9900 100.000 100.000 
0.52 
0.64 
OF 0.76 5 5 . 2 8 2 4 7 3 . 3 922 79 .9539 82 .1400 92 .1200 95 .3400 94 .3800 98 .0300 98.8300 98 .3800 99 .4900 99 .7600 
0.88 6 3 . SS52 78 . 8618 85.1551 89 .3600 95 .5800 97 .3900 97 .5000 99 .1700 99.5700 99 .4500 99 .8700 99 .9600 
1.00 68 .5111 82 . 7264 88 .0382 92 .5300 97 .2300 98 .3300 98 .6300 99.6000199.8300199.7700 99 .9800 99 .9900 
0.60 
0.70 
OS 0.80 3 9 . 1 3 9 2 5 8 . 4 529 68 .8271 64 .6300 80 .9600 87 .9800 82 .2900 92 .8300 95 .7600 91 .7000 97 .3100 98 .5200 
0.90 4 7 . 2141 66 . 6098 75 .5045 75 .0000 88 .4900 93 .2200 90 .6200 96 .4600 98 .0900 96 .6000 99 .0300 99 .4400 
t.OO 5 2 . 4547171 . 7304179 . 7083 81 .7000 92 .0700 95 5500 94 .2500 98 .1200199.0100198.4000 99 .5500 99 .8300 
0.68 
0.76 1 5 . 3105 3 2 . 2866 43 .5838 27 .6200 48 .6600 60 .2100 40 .4300 62 .5300 72 .9300 51 .6000 72 .9800 82 .2000 
0 6 0.84 2 3 . 6 4 0 4 4 3 . 0564 54 .7963 42 . 9900 64 .1300 73 .9300 60 .3200 78 .7600 86.4700 73 .1700 87.9100 93 .3100 
0.92 3 0 . 1 3 0 5 50 . 6627 61 .9378 54 .3100 73 .9200 82 .4900 73 .0800 87 .5500 92 .8900 85.2900 94 .4100 96 .7400 
1.00 3 5 . 1 207 5 6 . 3 380 67 . 4849 62 .2600 80 .5800 87 7300 81 .4500 92 .5400195.8500|91 .6300 97 .2300 98 .5900 
0.76 3 .3711 111 .8290120.27691 5 .0000 116.2800125.68001 7 .1100 120.1300 31.0600 9 .0000 24 .0600 36 .1500 
0.S2 7 . 2 5 3 9 20 .0361 30 .2599 12.7700 30 .5300 41 .8600 19.1300 40 .1700 52.4800 25 .4800 48 .0600 61 .0600 
0.7 0.88 11.3119 2 7 . 6 122 38 . 8939 21 .3500 42 .4500 55 .0300 32 .8800 55.8000 67 .9400 43 .1000 66 .6000 77 .6400 
0.94 1 5 . 1536 33 .3601 45 . 8827 30 .4600 52 .9400 64 .8900 45 .4600 68 .1800 78 .7000 58 .2500 79 .0000 86 .9100 
1.00 II9.O744138.7827Is0.7847L38.000OL60.480O|72.150OB5.730O|76.3800L85.0900|69.8700|86.1700|92.4400~ 
0.84 1 .6857 7 . 6 962 114.44911 2 .3800 9 .1600 116.70001 3 .0200 11.1100 19.5400 3 .6300 12.9800 21 .9800 
0.88 3 . 0 3 1 2 11.0308 18.8999 4 . 8400 15.6300 25 .0500 6 .4800 20 .3300 31.3200 8 .6700 23 .9200 36 .1200 
OS 0.92 4 . 3273 1 4 . 4980 24 .2671 7 .8800 22 .5500 34 .0000 12.1500 29 .3200 42 .2700 16.2200 36 .6900 50 .3200 
0.96 5 . 4 3 8 8 17 . 7038 29 . 0339 11.4400 29 .2900 41 .9000 17.4800 39 .5600 53 .2000 24 .2900 47 .6900 61 .6900 
I.OO 7 . 4 1 4 5 | 21 . 0664|32 . 8773| l5 . 2100|34 . 9300|47 . 8000|24 . 1400|47 . 2900l61 . 0300|32 . 5800l58 . 5300|70 . 830S 
0.92 0 . 9 7 3 9 4 . 9 5 9 8 I O . I K M I 0 . 9900 5 .3300 |L2.0600| 1.4600 6 .7400 12.3500 1.5800 6 .9300 13.1900 
0.94 1 .1549 6.1056 11.7795 1.4400 7 .7400 14.4100 2 .1700 8 .8200 16.3100 2 .6000 10.6100 18.3100 
0.9 0.96 1 . 4075 6 . 9267 13.4312 2 . 1200 9 .5000 18.1600 3 .2900 11.7500 20 .3600 3 .6300 13.7300 23 .1400 
0.98 1 .8207 8 3 3 9 2 15.5719 2 .6800 11.6700 20 .6300 4 .3100 14.9600 25 .4000 5 .4900 18.3000 29 .0900 
1.00 1.9718 9.7082 17.3038 3.5900 13.9700 24.0900 5.8000 18.2200 29.1900 7.2700 22.4600 33.7600 
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ns = 0.8 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
R。 Rx 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0.82 99.0494 99.4897 99.4897 99.9700 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 




0.84 97.0182 98.6592 99.0594 99.9200 99.9600 99.9600 lOO.OOO 100.000 100.000 lOO.OOO lOO.OOO lOO.OOO 
1.00 97.7980199.0692199.3394199.9300199.9600199.9700| 100.0001100.0001100.0001100-0001100-0001100.000 
0.44 
0.58 
0.3 J ^ 
0.86 93.5161 97.0082 98.1989 99.6300 99.8300 99.9200 100.000 100.000 100.000 100.000 100.000 100.000 




0.88 86.5319 93.7162 95.7775 98.6000 99.5200 99.7400 99.9000 100.000 100.000 100.000 100.000 100.000 




0.90 75.2251 87.2223 91.5049 94.9200 98.1400 99.0100 99.2400 99.8100 99.9400 99.9000 99.9900 100.000 
LOO |80.3924|90.6015|93.8144|96.9600|98.9400|99.4700|99.6400|99.9600|99.9900|99.9700| lOO.OOOl lOO.QTO 
0.68 
0.76 
0.6 0.S4 48.1489 67.0803 76.7060 75.2100 88.2900 92.6500 90.1300 96.3900 98.1000 96.2300 98.8200 99.3600 
0.92 57.9548 75.7755 83.3700 85.2700 93.5300 96.2300 95.7300 98.5800 99.2800 98.6800 99.6300 99.8500 
I.OO 165.23871 81.11301 87.5 issl 90.430()| 96. loool 97.8700| 97.890o| 99.3(K)ol 99.6400199.470()| 99.930()| 99.9700 
0.76 
0.82 17.6306 35.8915 47.5986 31.8400 53.9400 65.2300 46.3500 68.1200 78.0900 58.1800 7 8.3700 85.8200 
0.7 0.88 27.6966 48.7893 60.2662 49.7600 70.4700 80.0300 68.0500 85.0800 90.8400 80.1600 92.1300 95.7400 
0.94 36.5820 57.5946 68.7513 62.8700 80.4800 87.6100 81.5100 92.3600 95.6600 90.6700 96.9100 98.4600 
1.00 I 43 . IS88164 .6282174 .7673171 .8100l86 .7800|92 :1400l88 .3900|95 .7300l97 .8700|95 .4200l98 .5400|99 .3 l5^ 
0.84 3.7623 ll.877l| 19.8319| 5.1800 15.7400| 25.2700| 6.6700 19.4700130.7600 8.5900 23.4700 34.6000 
0.88 7.3844 20.0821 29.8379 12.4800 29.4900 41.4400 Tsliiffl 39.0100 52.1000 24.3600 46.9100 59.7600 
0.8 0.92 11.4669 27.6666 39.0034 21.5800 42.8000 ~55A^ 32.2800 56.33(X) 68.4200 43.0400 66.3800 76.6100 
0.96 15.8411 34 .1939 46 .6827 30 .5800 53 .3400 65 .6400 45 .4800 69 .0900 79 .5300 58 .5100 79.0100 86.9600 
1.00 19.8278140.62661 53.1278138.8900162.4300173 2400| 57.3200177.8500186.I600170.16001 87.1800| 92.4600 
0.92 1.5609 6.6640 " l2 .7276 | 1.7400 7.8900 14.5000| 2.3300 8.7200 16.1100 2.2700 9.6800 18.0100 
0.94 2.2213 9.0154 16.5099 2.8900 11.6500 19.8200 3.9000 14.0100 23.9700 5.2300 16.5000 26.7200 
0.9 0.96 3 .0221 11.4480 20.1441 4 . 7100 15.6800 25 .9800 6 .5300 20.3800 31 .7600 8 .6400 24.4300 37 .1200 
0.98 3.9532 13.5308 22.7682 6.9700 20.6800 32.1200 " l o T ^ 26.8800 40.0900 13.1700 33.1600 46.3800 
1.00 4.6942 16.4848 26.3938 8.9400 25.1900 37.3000 14.2600 34.1900 47.8000| 19.5200|41.4300| 55.4500 
77 
ns = 0.9 r = 10 r^ 15 — r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 









I.OO 199.8400199.9700199.9700 100.000 100.000 100.000 100.000 100.000 100.000 100.0001100.000 100.000 
0.44 
0.58 
0.3 0.72 “ — “ “ — 
0.86 














0.92 90.8200 95.9500 97.3900 99.4100 99.8000 99.9400 99.9800 100.000 100.000 100.000 100.000 100.000 




0.94 79.6100 89.31(X) 93.0500 96.5300 98.8900 99.3600 99.5900 99.9600 99.9800 99.9700 99.9900 lOO.OOO 
J.00 184 .8100192.6400 95 .2800 98 .2600 99 .4500 99 7400199 .8600 99 .9900 100.000199.99001100.000 100.000 
0.84 
0.88 
0.8 0.92 42.7300 62.6200 72.8400 69.1000 84.4800 90.0300 85.7400 93.9900 96.6500 93.3200 97.7800 98.7900 
0.96 53.7400 72.9900 81.2400 81.4800 91.6300 95.2400 93.6000 97.8300 98.7600 97.8400 99.4500 99.7900 
1.00 161.4100178.9700185.5800188.3800195.3600197.2900197.0000199.1700199.6200199.2700199.8800199.9600 
0.92 3.4500 111.7100 120.00001 5.1100 115.9300125.45001 6.5000 118.8500129.5100 8.1500 22.4400 33.2900 
0.94 6.8700 20.0900 30.7300 12.8500 29.8200 42.4400 17.3800 38.1500 51.1600 23.9200 45.4600 58.5700 
0.9 0.96 11.9500 27 .9500 39 .8600 21 . 8900 43 .4300 56 .4500 32 .1200 55 .9300 67 .6300 41 .8800 65 .5200 76 .5900 
0.98 16.4900 35.2600 48.0700 31.5700 54.9800 67.2800 45.5400 68.8800 79.0100 57.4900 79.1300 87.1400 
LOO 2 0 . 5900 41 . 7000 54 .8600 40 . 5900 64 .1200 74 .9000 57 .2500 78 .4500 86 .7800 70 .9900 87.4800 93 .1000 
78 
Table 10: Power value (in percentage) when using conditional exact procedures 
with test-statistic-based on restricted MLE; with a = 1%, 5% and 10% ； rjv = 
rs = 5, 10, 15 and 20; tt^ v = 0.1, 0.2, . . . ， 0 . 9 ; underlying rate ratio R。= 0.1, 
0.2, 0.9. and the alternative Ra lies within the corresponding R。and 1. 
ns = 0.1 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
R„ Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 6.3409 26.6813 28.7950 丨0.1213 25.4820 40.485 丨 12.7339 28.8208 37.2849 15.1605 32.6656 44.4571 
0.46 7.0584 28.9638 29.0682 15.4184 38.0389 46.9315 20.8183 37.5708 53.3067 26.2615 45.8142 58.7615 
0.】0.64 7.0047 29.1362 29.1792 16.9038 42.7742 47.6039 25.1463 43.7883 58.8788 32.8856 52.3860 66.9023 
0.82 6.4384 29.5350 29.5350 17.2036 44.5989 47.2942 26.7292 48.8520 60.2311 36.7230 57.0729 70.3622 
J.OO 7.6968 30.0823 30.0823 17.4290 45.9536147.7129128.3613 [51.7765 60.9016139.1653159.8785171.1720 
0.36 0.7680 6.4209 |21.16741 2.4964 10.9715丨 19.224o| 3.9045 14.5059丨22.1254! 5.2332 15.0382|25.7097 
0.52 0.7416 6.0067" 24.4716 3.5832 14.4025 24.9087 6.9295 21.5614 31.1501 9.8660 23.1054 37.2227 
0-2 0.68 0.5760 6.2472 26.6283 4.2696 15.6615 28.8532 8.8475 25.0380 36.2871 13.8443 28.4373 43.6839 
0.S4 1.0133 6.3467 ^ .3467 4.6363 16.9502 32.2629 9.6826 26.9416 39.8567 15.4140 32.1733 48.3648 
I.OO 0.8226 7.6968 128.84841 4.4804 16.7957 33.8259110.7842128.3613142.2132117.0177 34.2551 50.79^ 
0.44 0.4461 3.8778 6.5202 0.6344 5.7930 10.00001 1.6156" 8.5524 14.0659 2.1970 9.4176 16.8784 
0.58 0.6749 4.0889 6.1532 0.8502 8.7554 13.1693 2.7527 12.4601 18.3910 3.8713 15.1819 23.8340 
0.3 0.72 0.5169 4.2763 6.5789 0.9014 9.3750 13.7220 3.1224 15.4447 21.6755 5.4970 19.5808 28.8862 
0.86 0.S371 4.9409 6.6058 0.8636 10.6218 14.6589 3.4503 17.5033 23.8857 6.1584 23.2307 32.3193 
1.00 0.5875 5.4054 7.5793 1.0321 I 11.5881115.27091 3.8504 118.6884|25.2152| 7.4428 125.3392134.0096 
0.52 0.1112 0.5562 3.8191 0.3479 2.1743 7.9666 0 . 9 5 ^ 4.1918 10.5187 1.2592 12.6386 
0.64 0.0859 0.7306 4.4263 0.4493 2.3961 8.8918 1.3607 5.3749 13.6481 2.1562 7.5056 17.0850 
0.4 0.76 0.0498 0.6965 4.8259 0.7074 3.2336 10.2061 1.9923 6.1904 16.0808 2.6805 9.5871 21.2630 
0.8ft O.OOOO 0.9508 4.6421 0.7665 3.0661 11.1038 2.2465 6.6497 16.8788 3.8083 11.0890 23.0865 
1.00 0.0000 0.7638 5.4054 0.6803 3.0964 11.588l| 2.4730 7.8260 18.6414丨 4.3804 12.4176125.3392 
0.60 0.0412 0.6590 4.3245 0.1273 2.3091 7.9273 0.4819 4.0562 9.7858 0.6884 4.6902 10.6639 
0.70 O.OOOO 0.4533 4.7144 0.1550 2.7519 8.4496 0.4718 4.8286 12.6682 0.7994 6.4909 14.0437 
0.5 0.80 0.0510 0.7657 5.1046 0.1848 2.8343 9.4681 0.5339 5.5267 14.3723 1.1455 7.6286 17.0119 
0.90 0.0000 0.6869 4.3503 0.1318 3.2513 11.1599 0.6039 6.0990 16.0930 1.3620 8.8217 19.4302 
I.OO O.OOOO 0.5288 5.3467 0.1877 2.9322 10 97821 0.7826 7.1999 [l6.951o| 1.6410 110.5440121.7987 
0.68 0.0000 0.0886 0.4431 0.0191 0.4787 2.6039 0.0966 1.6149 4.6653 0.3090 ^ 5 0 7 4 6.5241 
0.76 0.0000 0.0498 0.5473 0.0202 0.7074 3.0315 0.1423 1.9781 5.2227 0.2898 2.6805 7.2567 
0.6 0,84 0.0000 0.0533 0.8533 0.0000 0.6806 3.0625 0.0878 2.0623 5.8359 0.3826 3.2704 7.9600 
0.92 O.OOOO 0.0567 0.4538 0.0221 0.5532 3.2972 0.1369 2.5251 6.6018 0.4407 3.9788 9.0531 
1.00 0.0000 0.0000 0.5288 0.0235 0.6803 2.9322 0.2504 2.4730 7.1999 0.4781 4.3158 10.5440 
0.76 0.0000 0.0000 0.4975 0.0000 0.6467 2.6071 0.0569 1.6081 4.0842 0.0724 1.8836 4.9505 
0.82 0.0000 0.0000 0.6132 0.0000 0.6528 2.6111 0.0578 1.8339 5.0108 0.1346 2.3617 5.7024 
0.7 0.88 0 . 0000 O.OOOO 0 .5593 0 .0000 0 .6789 2 .6719 0 .0300 1.8272 4 .9124 0.0373 2 .7878 6.6833 
0.94 0.0000 0.0573 0.6300 0.0000 0.5830 3.3184 0.0306 2.0377 S.7147 0.1519 2.9739 6.7451 
1.00 0 . 0000 0 .0000 0 .5288 0 . 0000 0 .5630 2.6273 0 .1096 1.9721 5 .9008 0.1163 3 .3596 7 .7788 
0.84 0 . 0000 O.OOOO 0 .0533 0 . 0000 0 .1063 0 .6593 0 .0000 0.4388 2.0038 0 .0370 0 .9256 3 . 0 3 5 ^ 
0.88 0 .0000 O.OOOO 0.0000 0.0000 0.1752 0.7665 0.0000 0.5691 2.1417 0.0124 1.0952 3.5096 
O S 0.92 0 . 0000 0 . 0000 0 .0000 0 . 0000 0 .0885 0 .5532 0 .0304 0 .5628 2.4795 0 .0126 1.1332 3 .7144 
0.96 0.0000 0.0576 0.0576 0.0000 0.1345 0.5827 0.0000 0.6527 2.4553 0.0383 1.2888 3.7642 
1.00 0.0000 0.0000 0.0000 0.0000 0.1877 0.6S68 0.0000 0.7200 2.4104 O.OOOO 1.3309 4.03"Ii" 
0.92 O.OOOO O.OOOO 0.0000 0.0000 0.0221 0.4868 0.0000 0.1369 1.9775 O.OOOO 0.3274 2.8708 
0.94 0.0000 0.0000 0.0573 0.0000 0.0224 0.5830 0.0000 0.1072 2.0070 0.0253 0.4429 2.9360 
0.9 0.96 0.0000 0.0000 0.0576 0.0000 0.0224 0.4706 0.0000 0.1399 2.0047 0.0128 0.4338 2.9986 
0.98 0.0000 O.OOOO 0.0000 0.0000 0.0693 0.7854 0.0000 0.1568 2.1016 0.0386 0.3348 3.2453 
1.00 0.0000 0.0000 0.0000 0.0000 0.0235 0.5630 0.0000 0.2504 1.9565 0.0000 0.4006 3.3208 
79 
KN = 0.2 r = 5 r = W r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 11.4071 25 .6584 50.9707 17.6062 36 .5236 49 .9160 27.1002 51.2342 55.9635 36.2395 155.8410170.1022 
0.46 20 . 5990 43 .8758 50.9903 31.8723 52.2927 63.7784 44.2336 64.5509 73 .2628 55 .8410 74JR)5^ 
0.64 22.3656 49.1219 51.0036 39.6605 59.9151 73.0703 53.8430 71.9293 78. i m 65.2500 81.4208 86.8650 
0.82 21 .7967 50.1103 50 .8322 44 .1900 65 .0438 74 .9850 58.4054 74.7416 82 .9150 71 .3098 8 4 ^ 7 ^ 89,3248 
1.00 22.4628 50.4736 50.6766146.7361 168.7798 |75.8474|62.0067 176.8470 IsS.lSlllvS.OSSg 186.5355191.8742 
I aj6 I 4.4214 卜4.1485 25.6899 6.7362 18.6281 29.2647 9.9461 25.0985 35.5217 12.8957 130.1912142.0755 
0.52 6 . 7920 19.9473 33.8279 12.8642 29 .8509 41 .1904 19.6473 40.4046 52.1577 2 7 . 3 0 ^ 48 .6700 60 .5442 
0.2 0.68 7 .4597 21 .5726 39.4245 16.5258 36 .5605 48 .4308 27.0501 50.0156 60.7377 38.2427 59.0444 7 0 . 7 0 5 ^ 
O M 7.9716 21.8053 42.5152 19.3073 40.7359 52.2292 32.8405 57.1172 66.8110 45 . 33^ 65.1035 76.8676 
1.00 7 .9838 122.3275 145.6473120.8762143.8238 155.7745136.7136161.1786169.8247150.6199169.6075 180.0594 
0.44 2.3468 8.2375 114.17551 2.8999 110.8126118.78161 4.5737 114.6028+22.91021 5.7651 116.7796126.28^ 
0.58 3.4025 10.7349 L 8.0674 5.1859 17.7186 27.2148 9.7974 25.0909 35.7299 12.9261 2 9 . 4 ^ 
0.3 0.72 4 . 5050 13.0229 19.2504 7.1895 21 .9995 31.8923 14.2126 33.2811 43 .9223 20 .1702 39.2665" 53.1557 
0.86 5 . 0599 14.3536 20.6733 8.7057 26 .6255 35 .8760 18.3926 39.4854 50 .5189 26 .1254 46.9973 60.5325 
/.OO |s.l646 115.2684121.44791 9.7791 128.8602138.6769120.9915 143.8327 154.1241131.4172153.0382166.0826 
0.52 0.7418 4.8137 9.4296 1.4909 6.4604 13.2708 2.2925 8.8589 116.62861 3.3579 110.2862118.2866 
0.64 1.0215 5.9140 11.7563 2.8558 9.0263 18.9357 4.6802 14.3110 25.3562 6.2842 18.6703 29.64^ 
0.4 0.76 1.1221. 6.3455 12.9039 4.0807 11.5033 23.0300 7.2042 19.6021 32.3037 10.1044 26.1579 3 9 . 2 8 ^ 
0.88 ~ 2 8 2 8 6.3729" 13.1595 5.1091 13.4984 26.3017 9.7817 23.4103 37.7067 14.1318 32.1472 46.2281 
1.00 1.3757 7.0365 115.20071 5.9126 15.0891 28.7095 12.0766127.4116142.4132 j 17.6350137.8010151.87^ 
\o.6o\ 0 . 3291 3.0833 8 .8342 0 .8216 5 .2265 10.8525 1.4139 6.1753 13.0575 ~ 7 5 9 9 7 .3935 113.5532 
0.70 ^ 3 5 5 4 4 .0217 " 10.6435 1.4776 7.2833 14.2176 2 .7210 9.8937 18.5467 3.5031 12.3013 20 .7654 
0.5 0.80 0.3967 4.1253 12.0587 1.9890 9.0638 17.8537 4.0055 13.3410 24.0328 5.6051 16.1869 26.8194 
0.90 " ^ 4 0 1 3 4 .6040 13.0095 2 .1396 10.6981 21 .5063 5.2805 16.5640 27 .7093 7 .2883 20 .5822 33 .4385 
1.00 0.3608 4.8940 114.20841 2.5609 112.5659123.92671 6.1189 119.2171132.6057 9.6731 125 .3715138.7^ 
0.68 0.0733 1.1180 3.4091 0.4401 3.3932 7.0527 0.7190 4.4701 9.5030 1.1641 5.3042 110.1832 
0J6 0.0967 1.1027 3.7918 0.4573 3.8696 8.2317 0.9215 6.3560 12.5236 1.6824 7.8849 
0.6 ji^ 0 . 1217 1.6024 4 .4016 0.6711 4.5901 10.2589 1.2988 8.2577 15.4171 2 .5985 10.6679 17.4685 
J U 0 6 3 1.4675 4.7427 0.8507 5.2028 11.1084 1.7639. mLQ5_2 18.1915 3.4838 13.1303 21.2692 
I.OO 0.0902 1.3532 4.8940 0.8662 5.8499 112.55341 1.9142 111.4851 120.02371 4.2115 115.9340 [ 2 4 . 9 ^ 
I 0.76 I 0 . 0000 0 .3289 3 .0373 0 .1642 2 .4859 5 .4995 0 .4084 4 .0628 7 .1414 0 .6486 4 .6417 7 .6822 
0.(12 0 . 0000 0 .4813 3 .7096 0 .1679 2 .9140 6 .4276 0 .5800 4 .5876 8 .5530 0 .9124 S.5454 
0.7 j i ^ O ^ O 0 .3517 3 .5796 0 .2926 3 .7313 7 .7186 0.6041 5 .4790 10 .0784 1.2708 7 , 4 7 2 ^ J L J L G Q 
JUjOQO 0.3869 3.6973 0.3839 4.0619 8.0991 0.8413 7.0394 12.0980 1.4899 8.8070 H ^ z i ^ 
1.00 0 . 0000 0 .3608 4 .0370 0.2511 4 .2556 9 .1514 0 .9356 7 .6137 113.61441 1.9059 110.3187116.5796 
0.84 0.0000 0.4462 1.3590 0.0599 1.4262 4.2306 0.2957 2.3970 6.4097 0.5278 3.0552 7.0849 
J H K ^ ^ 6 9 0 1.0346 0 .1585 1.4388 4 .5604 0 .2649 2 .5858 6 .6660 0 .5287 3.5075 8.4181 
0.8 JjjjOO^ J).3615 1.1910 0.0986 1.7384 4.7343 0.3613 3.3259 8.2775 0.8353 4.4209 9.1576 
_ g ^ ^ 0 0 0 0 0.3950 1.2947 0.0749 1.6357 4.8321 0.3421 3.6986 8.5836 0.7971 4.9050 10.0347 
LOO 0.0000 0.2932 1.1502 0.1004 1.8956 5.2347 0.3441 3.7961 9.4311 0.8812 5.3899 1 1 1 . 8 ^ 
0.92 0.0000 0.1063 0.3615 0.0000 0.8260 3.7110 0.1594 1.4982 5.7061 0.5093 2.4040 6.0915 
0.94 0.0000 0.0860 0.3654 0.0124 0.8669 3.8390 0.1065 1.6187 5.9744 0.3572 2.5207 6.3578 
0.9 0.96 0.0000 0.0878 0.3950 0.0125 0.6493 3.8332 0.1176 1.7424 6.0502 0.4394 2.8101 6.8261 
^ 2 2 1 0.3322 0.0125 0.8749 4.1120 0.1500 1.7784 6.4281 0.3070 2.9370 7.4396 
1.00 0.0000 0.0902 0.2932 0.0126 0.8285 4.0171 0.1721 1.6884 6.5168 0.3894 3.1253 7.8082 
80 
ns = 0.3 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 31.2998 48.9128 68.9297 51.9646 71.1171 77.2578 70.0201 84.2857 88.0885 81.2575 90.3184 94.5034 
01 0.64 39.7087 60.2411 68.9439 60.8723 77.7297 82.8848 77.2636 88.4205 92.8873 87.9155 94.6035 96 . 71^ 
0.82 41.7914 65.7086 68.917 1 65.9382 80.3934 87.5533 81.8969 91.5324 93.7374 91.0192 96.0553 97.8474 
1.00 42.3773 67.4823 69.0314 69.3504 82.7127 89.8223 84.8546 92.8009195.1636192.7247 96.9736 98.3265 
0.36 8.6779 23.6178131.9591113.0837 29.7778 42.8924120.3421 39.2153 50.8954126.9423 48.7685 60.2723 
0.52 15.6734 31.5905 45.4479 26.9417 46.6104 58.6257 39.6077 61.4588 71.4286 51.6220 72.3268 ^ .9471 
0.2 0.68 18.7325 37.4397 49.9492 36.4837 55.9534 66.0235 51.8411 71.8712 79.8390 65.7789 82.1486 88.0757 
0.84 21.0797 40.6170 54.5258 41.6284 61.9996 71.3303 59.0818 77.6681 84.5852 73.6083 86.8743 91.7201 
1.00 121.8908 41.4507 58.0715 44.6890166.0178175.0000164.3578 81.3409 87.2678179.1161189.5781193.6366 
0.44 4.2525 13.7815|22.190l| 6.16TF 17.7021127.53551 9.3763 丨23.4105丨34.2656! 11.7641 丨28.4742141.1193 
0.58 7 .5558 19.4626 28.5961 13.2462 29.9403 41.4162 20.7143 41.0463 53.4004 28.0837 50.6608 62.2547 
0.3 0.72 10.6795 23.5128 33.1026 18.6104 38.7510 50.4653 31.4852 53.1294 64.0974 40.6388 63.8967 73.8086 
0.86 12.3638 26.8246 36.6830 23.4845 45.1714 56.2709 39.5646 61.6850 71.5106 50.9462 71.6031 80.5347 
/.flO 114.3188|28.0585|38.1787|26.9044丨49.2065|60.5163|45.1232|67.0032|75.6159|58.3726|77.2823184.9487 
0.52 2.0353 9.3601 15.47841 3.0450 111.1305118.76351 4.3058 14.5573123.44061 5.6167 17.3709127.3028 
0.64 3.4660 13.0981 20.3567 5.7429 1 8.9298 29.3329 9.7887 25.6640 37.6559 13.4562 31.7882 45.2443 
0.4 0.76 4.5555 15.1677 23.4695 9.4410 25.2692 38.0331 16.2440 35.1651 48.4199 22.8875 44.6336 57.8494 
0.88 5.0295 16.8699 25.6270 12.8082 30.2236 43.5959 21.8763 42.3116 56.5397 31.0404 53.3794 66.3963 
J.00 6.5875 18.0397 27.4070| 15.7533133.1041147.7783 27.4536 48.4552 62.7928137.6190160.5371 72.6826 
0.60 0.9709 5.8003 |l2.0364| 1.7600 7.2972 113.5653[ 2.M58 9.5171 17.3843| 3.0537 丨 11.0633| 19.8石 
0.70 1.3821 7.7553 15.6258 3.4091 12.4277 20.8368 5.6243 15.9573 27.1758 6.9483 19.6336 31.2475 
0.5 0.80 1.7663 9.8938 19.1899 5.7573 16.8776 27.1577 8.4181 22.6060 35.4849 11.1934 28.8947 41 .52^ 
0.90 2.2355 11.0247 21.6607 7.4780 21.3762 32.3523 11.8181 27.8512 42.5935 16.2395 36.9644 49.4193 
1.00 2.7364 112.6249123.22281 8.8130 24.3017 35.9395 15.3473 33.3704 47.9503120.8738 43.9523 56.178^ 
0.68 0.3937 2.8575 7.3025 0.9389 5.4787 110.35911 1.4487 7.1127— 13.5916 1.8122 7.6492 14.2071 
0.76 0 .5091 4.0204 9.1111 1.5942 7.7640 13.7992 2.5362 10.6884 19.1325 3.5643 12.6652 21.8362 
0.6 0.84 0.5953 4.9384 10.5804 2.2415 10.0813 18.1922 3.6146 13.8945 .24.3858 5.4165 17.5711 28.1938 
0.92 0.7144 5.3929 11.5702 3.0064 13.1609 20.7821 5.1442 18.4285 30.3208 8.0605 23.7709 35.2759 
1.00 0.9556 6.3703 12.62491 3.2268 14.6212123 71991 6.5630 122.1224134.460811().2615|27.8785|40.4149 
0.76 0 . 1044 1.5011 5 .9392 0 .6832 4.3271 8 .0435 1.1876 5 .6864 10.0946 1.2014 " s ! ? ! ? ! 10 .8230 
0.82 0.1337 2.0856 6.7112 0.8742 5.9007 9.8762 1.6110 7.4507 12.5655 1.9624 8.7505 14.8078 
0.7 0.88 0.1233 1.8501 7.3318 1.1910 7.2294 12.1814 2.0959 10.0867 15.8706 2.8637 11.6752 18.9947 
0.94 0.1131 2.3328 7.9881 1.4086 8.4936 14.1596 2.5838 12.2023 18.5809 4.0461 14.8523 22.7341 
1.00 0 .1303 2 .7364 9 .6713 1.5975 9 .8392 15 92261 3 .3522 114.3679122.09211 4 .9504 117.9176126.1950 
0.84 0.0271 1.1906 3.4907 0.4379 3.1068 7.3916 0.5739 3.987 f 8.5884 0.7008 4.3452 9.3112 
0.88 0.0274 1.2060 3.2753 0.5746 3.4789 8.3055 0.8867 5.1189 10.2781 1.0213 5.8176 11.5250 
O.A 0.92 0.0420 1.5408 4.0762 0.6202 4.3625 10.0389 1.0692 5.8100 11.8217 1.4118 7.1893 13.8180 
0.96 0.0429 1.3863 3.9445 0.6318 4.9495 10.8361 1.3921 6.8597 13.3562 1.8532 8.6747 15.9571 
J.00 0.0869 1.9835 4.9081 0.6983 4.7080 111.43671 1.3833 7.7443 15.07471 2.3650 9.5100 17.9276 
0.92 0.0000 0.6584 1.7930 0.1997 2.2601 6.6015 0.4035 3.0059" 7.0002 0.5808 3.9652 7.9603 
0.94 0.0141 0.6645 1.7249 0.1472 2.0603 6.4438 0.4945 3.2499 7.5696 0.8413 4.5969 8.8032 
0.9 0.96 0.0143 0.5288 1.5721 0.1685 2.8222 7.1504 0.5851 3.7930 8.2518 0.8715 4.7781 9.8067 
0.98 0.0000 0.7177 1.8803 0.1581 2.6554 6.9442 0.5248 3.8551 8.5579 0.9918 5.1192 10.2484 
too 0 . 0145 0 .8976 2 .1862 0 .2222 2.5391 7 .6703 0 .5149 4 .2710 9.2791 1.2326 5 .6018 10.7526 
81 
TTjv = 0.4 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
R。 Ra 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 44.7886 63.2431 80.3934 72.2870 83.57丨丨 91.8107 87.8940 93.3667 97.0885 94.7395 97.6698 98.5699 
0.1 0.64 53 .4919 69 .4222 83.7847 79.8131 90.1527 92 .1825 92 .8364 97.2386 98.179 1 97 .3697 98 .9599 99 .4800 
0.82 5 9 . 7 5 9 0 76 .2811 8 3 . 6 2 4 3 84 .1179 9 1 . 9 4 3 3 9 3 . 7 2 3 6 9 4 . 3 8 7 2 97 .8689 98 .9895 9 8 . 1 6 9 8 9 9 . 4 9 0 0 9 9 . 6 8 0 0 
1.00 161.9866 180.3107 183.7472185.8933192.7041195.2001195.7562198.3685199.0992198.7099199.6800199.8700 
0.36 
0.52 26 .7348 45 .6385 5 8.7448 45 .4984 64 .2685 73 .7942 63 .1216 80.7404 87.1636 74 .8575 88.3188 93 .0193 
0.2 0.68 33.0950 51.8539 65.0897 56.7481 74.2940 82.6550 75.6678 88.3542 92.5363 86.4787 94.5995 96.9097 
0.84 37.6499 56.8084 67.9032 64.2282 79.5834 85.5705 82.0993 92.0452 94.9770 91.5692 96.6197 98.1598 
LOO 139.8141 159.9270 171.1192 168.8763 182.9830 188.0053 185.4269 +93.9546 196.2466194.0194 197.7998 198 .70^ 
0.44 6 .4123 18.4871 129.2903 111.6961 126.9192 137.3191 |l7.3387 135.7079"48.8244 22.7123 43 .4243 55 .4556 
0.58 14.2951 30.2789 41.5668 25.1306 45.6491 57.1845 39.0295 59.8099 71.2456 49.1049 70.7271 79.9880 
0.3 0.72 19.6468 36.9205 48.5210 35.9863 56.9390 67.5309 53.4267 73.1466 81.5408 66.2066 83.0383 89.3989 
0.86 23.2690 41.5097 51.9069 43.1635 64.5389 74.0938 63.1416 80.7304 87.3537 75.7776 89.5490 93.4894 
1.00 126.4211 144.7687 155.0312 148.5853 169.6746 178.1831 169.7328 185.0766 190.4114 181.8282 +92.4793 |95.65% 
0.52 3 .6437 112.4538 120.94841 6 .1395 117.3031 126.86901 8 .3842 122.6313" 33.6868 10.8811 26.9127 38 .8839 
0.64 6.9510 19.9868 29.2183 12.9120 30.4160 42.2126 20.8904 41.8209 54.5273 27.7828 49.9550 62.2162 
0-4 0.76 9.8787 25.3198 35.5657 19.8311 40.7981 53.0506 32.0760 54.8374 66.4933 42.5543 65.3365 75.8876 
0.88 12.1565 29.6613 39.3774 26.0856 48.2720 60.2217 41.3907 64.1321 74.6573 53.9854 74.7175 83.5684 
1.00 114.2639 132.7410 |42.9093 130.7700 154.1835 166.5016148.3035 170.7537 180.3023 162.9263 181.1881 I s s . i s ^ 
I 1 .6936 8.5883 115.6687 I 3 .2355 110.9827 119.1519 I 4 .3322 114.4072 124.2121 5.2805 17.0917 27 .0427 
0.70 3.4836 12.7990 21.8388 7.1443 19.9056 30.2753 10.6353 26.5533 38.5293 14.0714 32.8233 45.6546 
0.5 0.80 4.9983 丨6.6236 26.8674 10.8787 26.6640 38.6487 17.8889 37.2686 51.1056 23.8524 45.5846 59.1259 
0.90 6.2171 19.5329 30.7419 14.7361 33.6422 45.7595 24.8924 46.2631 59.9900 32.8733 56.7057 69.1369 
J.00 7.4379 122.3138 丨34.4004119.0885 138.8440 lsi.6673131.0379 152.8275 166.7401 140.6541 164.8665 |75 . 85^ 
0.68 1.0562 5.3691 111.3434 I 1.8290 | 7.6173 113.9885 | 2.4612 | 9.6148 1 1 7 . 2 ^ 2.7803 11.1211 19.4019 
0.76 1.6131 7.3312 14.3064 2.9651 丨丨.8404 19.9819 5.0125 16.4582 26.8234 6.7807 19.7420 30.9731 
0.6 0.S4 2.0584 9.1495 17.2585 4.6086 16.6734 26.4238 8.4351 23.5441 35.8315 11.4311 29.3529 41.4742 
0.92 2 . 5809 10.8423 19.7834 6 .8555 20 .7682 31 .1826 11.4957 29.6848 43.1216 1 6.5017 37.6838 50.7351 
1.00 3 . 2364 丨丨2.8045 122.0548 丨 8.9531 124.9798 136 0146 Il5.3338 136.1726 149.4946122.0822 |45.0545 b s . i g s i " 
0.76 10.3671 3.7045 7.9430 0.9750 5.6086 110.70461 1.5808 6.8734" 13.4467 1.7202 7.7408 14.0314 
0.82 0.4618 4.5951 10.0574 1.7703 8.6200 14.9065 2.6313 10.3552 18.1891 3.0403 11.7812 20.9821 
0.7 QMS 0.6386 5.6107 11.5178 2.5793 11.0428 18.4584 3.8519 14.5373 24.0120 4.9005 17.2617 27.6528 
0.94 0.7401 6.4755 13.5523 3.4890 13.5525 21.3371 5.7134 18.6412 29.1175 7.0807 22.0922 33.8734 
roo 0.8944 7.1319 115.38191 4.3654 116.SS21124.9495 I 7.1564 122.6904 134.2008 10.2610 127.6528 139.8640 
0.S4 10.203厂 2.5673 6.0167 0.6742 3.7633 8.9555 0.9206 5.0630" 10.5163 1.0801 5.2805 11.1011 
0.88 0.2509 3.0106 6.6712 0.9471 5.0378 11.2040 1.2106 6.4632 13.3167 1.6602 7.3107 14.1014 
0.8 0.92 0.2881 3.1570 7.2704 1.0586 6.2506 1 ^ 9 9 5 3 1.7109 7.8739 丨5.5878 2.0902 9.4009 17.5918 
0.96 0.2673 3.7071 8.2975 1.5044 7.4818 14.7617 2.5218 10.0670 18.8232 2.9603 11.5612 20.9321 
/.FFL? I 0 . 3060 4 . 3427 18 .8973 1.9301 8 .8319 117.0473 I 3 . 2830 112.1109 121.8297 I 4 .0804 114.4614 124.7825 
0.92 0.0230 1.7974 3.6525 0.3932 3.1152 7.1177 0.6703 3.9920 7.9940 0.8301 4.2004 8.6409 
0.94 0.0925 2.0467 4.2553 0.4538 3.8217 8.0670 0.8405 4.8429 9.4557 0.8601 4.8505 9.6710 
0.9 0.96 0.0813 1.9407 4.2766 0.6361 4.2407 8.6733 0.9807 5.2537 10.1471 1.0101 5.7406 10.9011 
0.98 ^ 7 0 2 1 .9427 4 .3183 0 .5756 4 .5950 9 .5233 1.0407 5.5739 10.9977 1.4601 6.7007 12.4412 
1.00 0 . 0353 2 . 3420 4 .8252 0 .8084 5 .0829 10 .3880 1.4213 " ^ 5 9 112.48121 1.6002 | 7 .5508 |l3.9114 
82 
Ks = 0.5 r = 5 r= 10 r - 15 r - 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5 % 聰 
0.28 “ 
0.46 
0.' 0.64 67 .1893 80.137 1 91.7973 91 .6692 96.0749 98.4981 98 .2100 99 .3100 99 .6000 99 .5900 99^9000 Q O O O M 
0.82 73 .2551 83 .6408 91.8151 94 .6330 98 .0375 98.5681 98 .9000 99 .6000 99 .7800 99 .8000 9 9 9 J N N Q Q Q ^ 
1.00 7 6 . 2819 87 .0200 91 .7722 95.8221 98 .4370 98 .8578 99 .1400 99 .7000 99 .8800 99 .8600 99 .9400 9 9 ^ 0 ^ 
0.36 —— 
0.52 38.1407 57.6468 65.7709 68.4390 78.8325 85.0406 83.1700 93.8200 96.4800 92.0900 96.9900 
0.2 0.68 50.5299 67.3940 77.5977 77.2905 88.4450 92.7306 91.3600 96.7900 98.2300 96.8000 98.7800 Q o j ^ 
0.84 55.3328 70.9112 80.6425 82.2952 91.9387 95.0831 94.9200 98.0400 98.7700 98.2000 99^200 QQT^m 
1.00 57.9919 73.8468 82.0425 86.2439 93.6880 96.2829 96.3900 98.6200199.1500198.9300 99.7000 
0.44 
0.58 23 .0961 41 . 0874 53 .1438 43 .2863 63 .2422 73 .2652 60 .1800 78 .1400 85 .9700 72 .4900 87. QTJT^J^ 
0.3 0.72 3 2 . 4698 52 .3824 62.7341 57.3703 75 .4456 83 .1664 75 .4100 •89.0800 93 .4100 ^ 7 6 0 0 94 .7400 QFT^GM 
0.86 3 8 . 2 443 57 . 6709 67 .9198 66 .0825 81.8145 87 .9832 83 .4600 93 .2400 96 .1200 7 2 . 4 7 0 0 9732M 
1.00 |41.7400|61.0920170.1137|71.2153|85.7730|90.8927|88.3400195.6100197.4900|95.2200|98.4500I99.0"^ 
0.52 6 . _ 1 18.6242128.1075111.4949 26.3543 36.5976 15.6900 34.5000|45.4900|20.060Ql40.750Q|53.4?nn 
0.64 13.4566 29.5089 40.2554 25.2829 46.3903 58.2157 37.9200 59.9900 70.5800 48.3400 70.1500 7Q_ftRm 
0-4 0.76 19.3996 38.1528 49.1504 37.6089 59.3772 70.3014 54.0100 74.1600 83.0900 67.1200 84.3400 90.2900 
0.88 23.9975 44.3006 54.4890 46.5345 67.7384 77.2636 64.9100 82.5300 89.2500 78.0900 90.8800 
1.00 26.8719148.1442158.3673 52.6400 73.0789 81.6652 72.2600 87.3700192.4900 85.0500 94.0800 9 6 . 8 ^ 
0.60 3 .S281 111.9851119.57041 5.5973 117.3526126.85491 7 .3700 21 .7600133 .1000110 .1100126 .2700 XIIf^m 
0.70 6.84S6 20.0062 29.4424 13.6077 31.1305 42.7255 20.0900 41.0500 53.7600 26.8800 49.5600 62.27m 
0.5 0.80 10.2857 26.4727 37.4699 21.4479 41.9245 54.3206 33.0300 55.8400 68.0100 43.3300 66.3100 77.0000 
0.90 1 3 . 3860 30 .8584 42.0011 28.6701 51.2117 63 .0383 44 .0900 66 .0900 76 .9500 56 .2700 77 .4300 S J J S M 
AOO 11S.9622 3 4 . 3 5 % 46.S3S1 35 .4273157 .6195168 .7106 52 .7700 73 .4200 82 .5200165 .7100184 .0300 90 .3200 
0.68 1 . 6625 8 . 1359 |L4.7963| 3 .0339 111.0544119.14491 3 .4800 13.4700 23 .0400 4 .9000 115.7600126.0600 
0.76 3.6068 12.0922 20.8068 6.4083 19.4152 30.5697 9.4300 25.9100 38.0000 12.8200 31.5300 
0-6 0.84 4 . 7764 15.3265 26 .2020 10.7050 27 .0679 39 .4853 16.3300 37 .3600 49 .5300 22 .3600 45 . 4800 58 0 4 0 0 
0.92 6 . 0072 19.1148 30.0043 14.4932 33 .7440 46 .0637 23.4423 46.3646 59.4159 32 .6800 56 .8800 SS^STm 
1.00 7.S<S28 |21.9052|33.2010|I8 .3048|39.6253|52.2493|3() .38()0|54.76()0|67.M00|41.2400|65.410()|76. .SQOO 
0.76 1.0841 5.7855 110.66401 1.7523 7.4998 114.36871 2.1700 8.7100 16.3100 ~2.2200 110.0500卜8.5100 
0.82 1.4986 7.5770 13.7917 3.2642 11.5250 20.7670 4.2500 14.6300 25.1200 5.4300 17.8200 29,2500 
0.7 0.88 1.8314 9.9674 16.7667 4.9179 16.3662 27.2336 7.3400 21.5600 33.9600 9.7300 26.1300 
0.94 2.5363 11.5462 19.2826 6.6219 20.5169 31.9375 10.40()() 27.7500 41.1700 14.6200 35.0500 49.07m 
1.00 3.2289 113.6344121.9374 丨 8.8969 24.7971 36.9602114.1300134.1000 48.1500 19.4400 42.6000 56.6800 
0.S4 0.4514 3.4S37 8.4506 1.2417 5.3775 |l0.88S2| 1.2900" 6.0900 12.0800 1.4500 6.9600 [l3.i:^nn 
0.88 0.5999 4.4627 10.2095 1.5625 7.1815 14.2528 2.1100 8.7800 16.5400 2.4400 10.1600 18.2200 
OS 0.92 0.7429 5.1369 11.5687 2.3838 8.9944 17.0072 2.9303 11.2111 20.5121 3.8000 14.2600 23.9gno 
0.96 0 . 8493 5 . 8180 12.8145 2 .9356 11.1913 20 .1583 4 .1200 14.4900 26 .0200 5 .4100 17.6700 ^ 6 1 0 0 
1.00 1 . 2980 7 3 0 5 3 114.40681 3 .8473 112.6340123.12391 5 .2600 117.6300129.64001 7 .7500 121.9300134.8800 
0.92 0 . 222^ 2.8232 5.9117 0.7512 4.1466 8.4435 0.9401 4.3704 9.2109 1.0600 5.1600 10.5300 
0.94 0.2865 3.2898 6.5690 0.7413 4.2076 8.9561 1.0600 5.1500 10.8600 1.2600 6.2400 12.1100 
0.9 0.96 0.2973 3.2169 6.6568 1.0520 5.1698 10.7705 1.2200 6.4800 12.2300 1.5900 7.0800 13.5200 
0.98 0.4474 3.8457 7.4252 1.0621 5.8317 12.1343 1.5600 7.4400 14.2400 2.0500 8.5300 15.8500 
1.00 0.3755 4.4089 8.2171 1.3926 6.5024 12.5739 1.7800 8.1900 15.41001 2.5000 9.9500 17.6300 
83 
Tts = 0.6 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
R。 Jix 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 
0.28 
0.46 
0 ' 0.64 83.8909 91.4907 92.7135 98.2697 99.2299 99.6999 99.8500 99.9300 99.9900 100.000 100.000 LOO.OW 
0.82 85.4019 91.8506 96.8212 98.4597 99.3799 99.7500 99.8500 99.9800 99.9900 100.000 100.000 100.000 
LOO 188.3171193.5448196.8593198.9298|99.7400199.7700|99.93()0199.99001 lOO.OOol 100.0001 lOO.OOol 100.000 
0.36 
0.52 
0.2 0.68 66.1142 83.8909 85.3765 90.9682 96.7794 98.1196 98.0100 99.2700 99.6500 99.4900 99.8900 99.9700 
0.84 74.1236 84.9038 90.8308 94.5089 97.8096 98.5697 98.9900 99.7400 99.8700 99.8500 99.9700 100.000 
1.00 76.8082 86.5985191.8670195.8992 98.3197 99.0398199.3500199.8200 99.9lool 99.9500 100.0001100.000 
0.44 
0.58 
0.3 0.72 50.1617 67.8795 76.3796 77.9056 89.2879 93.5287 92.2300 97.1400 98.3300 97.2600 99.1000 99.5000 
0.86 57.7566 74.5972 81.7813 84.7670 93.2987 96.1492 95.6800 98.4400 99.1200 98.7500 99.5800 99.8600 
LOO |62.844o|77.7801184.3376188.5477195.3291197.l694l97.3300l99.0500l99.5000l99.3400l99.8700l99.9700 
0.52 
0.64 23.7999 44.7903 54.9065 43.0986 63.8828 74.7550 60.8500 78.8500 86.7400 73.4100 87.9600 92.7800 
0.4 0.76 34.6239 54.7412 65.2851 59.4719 77.4255 84.8670 77.7200 90.4200 94.1900 88.5100 95.8100 97.6200 
0.88 40.9367 61.8410 70.8435 69.1938 84.0768 89.9980 86.8300 94.6100 97.1300 94.1800 98.0500 98.9200 
/.flfl 146.6087 66.7622 74.8849175.9752 88.4277 93.()686| 91 •2300 96.7600 98.2500196.8900 98.9700 99.4600 
0.60 
0.70 14.2597 30.3689 41.6675 25.3951 46.2393 58.6317 38.1000 60.9900 71.6600 48.8100 71.2300 80.6300 
0.5 O.SO 21.4828 40.5280 51.4211 38.9278 61.0322 71.6743 56.1800 76.5100 84.6500 69.8300 85.8700 91.5000 
0.90 26.7574 47.3994 58.4519 49.4599 70.4041 79.4059 68.3400 84.9800 91.1300 81.4100 92.4900 96.0300 • 
1.00 丨3I.IS09I52.7980I63.79S4I57.0514176.9654184.6569|76.7800|90.0500|94.2400|88.1900l95.8300i97.7200 
0.68 3.5068 12.2587 _20.2830| 5.2310 I 15.9632125.4051 7.4100 21.2500 31.6200 9.6700 25.1500 37.3000 
0.76 7.2988 20.0971 30.1961 12.7025 30.6061 42.2084 19.7600 40.2600 53.3200 26.6300 49.0600 61.5500 
0.6 0,84 11.2462 26.6667 38.1763 21.1542 42.0484 54.6009 33.3300 56.1400 68.3400 43.3600 66.5000 77.6200 
0.92 14.5296 31.7517 44.6454 29.4159 52.0004 64.1028 44.9400 67.8500 77.9100 57.3300 77.8200 86.5300 
1.00 17.9335 36.9514149.7084136.0172158.5617170.7942 54.2900 75.4900 84.7300| 68.2100 85.5900 91.5600 
0.76 2.0016 8.1581 15.1233| 2.6205 10.6421118.19361 3.6400 112.7000 21.4800 4.2300 15.2800124.9800 
0.82 3.3408 12.2798 20.6115 5.7912 17.6135 27.8956 8.4000 23.7900 35.2300 11.3900 28.5300 41.1300 
0.7 0.88 5.0487 16.1091 26.0848 9.6019 25.0950 37.3575 14.9400 34.4800 48.2100 20.3400 42.6700 56.6500 
0.94 6.8110 19.5893 30.4158 13.8928 32.6865 45.7191 21.7300 44.3700 58.4100 30.1200 54.4700 67.7800 
LOO 8.1637 24.2251 34.5882118.0736138.8478152.1804129.1200 52.7700 66.6300| 39.5200 64.3600 76.0300 
O.S'f 0.9126 5.2381 "ll.4792| 1.5303 6.4513 112.6425 1.7000 7.9600 14.9800 2.1500 9.0200 16.3600 
0.88 1.5815 6.7620 14.0410 2.4205 9.6819 17.5435 3.4000 12.7600 21.5300 4.5000 15.1100 24.8300 
0.8 0.92 2.2150 8.4332 16.9681 3.7708 13.4527 23.5047 5.3600 17.6400 28.7900 7.2500 21.3000 33.1800 
0.96 2.5881 10.3220 20.0937 5.1110 16.5233 27.6055 7.4800 23.5100 35.7300 11.2200 28.9900 42.1800 
1.00 2.9054 112.1637122.94631 6.9714 120.2140132.4965 10.8700 29.2800 41.9700 15.2600 36.2000 4 9 . 8 ^ 
0.92 0.5690 4.3792 8.1386 0.9302 4.8310 9.9120 1.1000 5.3100 10.8400 1.2700 6.0500 11.8000 
0.9't 0.6811 4.5949 9.1186 1.1402 5.6711 11.4123 1.4800 6.8000 13.2500 1.6900 7.6700 14.9300 
0.9 0.96 0.9171 5.1050 10.5767 1.4203 6.6613 12.8126 1.8800 8.1700 15.8500 2.2900 10.2200 18.0500 
0.98 0.9274 5.7073 11.0681 1.6103 8.0916 15.3531 2.1600 9.8100 18.2400 3.1500 12.0800 21.3300 
t.OO 0.9821 6.1995 12.4910 1.9004 9.3519 16.8534 3.0100 12.0100 21.3700 3.8000 14.4700 24.6300 
84 
ttat = Q. 7 r = 5 r = 10 r = 75 ；- = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 
Ro RA I% 5% 10% 1% 5% 10% 1% 5% 10% ；% 5% 10% 
0.28 
0.46 一 
0 ' 0.64 一 
0.82 94.8129 97.4917 98.9666 99.7500 99.9000 99.9700 100.000 100.000 100.000 100.000 " l O Q ^ j o a ^ 




0.84 87.6881 94.8023 95.8860 98.9100 99.6200 99.7500 99.9600 lOO.OOO 100.000 100.000 JQOjjOO UjOjj^ 
1.00 90.5231195.1811197.3441 99.3000 99.7200199.8100199.9900 100.0001100.0001100.0001 lOO.OOol 100.000 
0.44 
0.58 
0.3 0,72 72.6497 85.1610 90.5087 93.1500 97.1600 98.6400 98.7300 99.5900 9 9 . 8 0 0 0 9 9 . 7 7 0 0 99.9700 99,9900 
0.86 77.2504 87.3859 9L.6809 96.1500 98.5500 99.1700 99.4600 99.8500 99.9600 99.9500 99.9900 100.000 
1.00 81.2274 90.3924 93.8431197.4600 99.1000 99.4900199.7800 99.9300 99.9900199.9900 100.000 1 0 0 . 0 ^ 
0.52 
0.4 0.76 55.2925 73.3922 79.9539 82.1400 92.1200 95.3400 94.3800 98.0300 98.8300 98.3800 99.4900 99.7600 
0.88 63.6254 78.8618 85.1551 89.3600 95.5800 97.3900 97.5000 99.1700 99.5700 99.4500 99.8700 
I.OO 68.8028 82.7264 88.0382 92.5300 97.2300 98.3300 98.6300 99.6000 [99.8300 99.7700 [99.9800 99.9900 
0.60 
0.70 
0.5 jjM 39.149"? 58.4529 68.8271 64.6300 80.9600 87.9800 82.2900 92.8300 95.7600 91.7000 97.3100 98.5200 
JI.90 47.3045 66.6098 75.5045 75.0000 88.4900 93.2200 90.6200 96.4600 98.0900 96.6000 99.0300 99.4400 
t.OO 52.8169171.7304179.7083 81.7000 92.0700 95.5500 94.2500198.1200 丨99.0100 98.4000 99.5500 99.8300 
0.68 
15.3206 32.2866 43.5838 27.6200 48.6600 60.2100 40.4300 62.5300 72.9300 51.6000 72.9800 82.2000 
0.6 23.6705 43.0564 54.7963 42.9900 64.1300 73.9300 60.3200 78.7600 86.4700 73.1700 87.9100 93.3100 
30.21O¥ 50.6627 61.9378 54.3100 73.9200 82.4900 73.0800 87.5500 92.8900 85.2900 94.4100 96,7400 
/.flO 13S.3622 56.3380 67.4849 62.2600 80.5800187.7300丨 81 •4500 92.5400 95.8500 91.6300 97.2300 98.5900 
I 0.76 I 3.3812 111.8290|20.2769| 5.0000 16.2800 25.6800 7.1100 20.1300 31.0600 9.0000 24.0600136.1500 
0.82 7.2640 20.0361 30.2599 12.7700 30.5300 41.8600 19.1300 40.1700 52.4800 25.4800 48.0600 61.0600 
0.7 j j g ^ J_1.3119 27.6122 38.8939 21.3500 42.4500 55.0300 32.8800 55.8000 67.9400 43.1000 66.6000 TTMQO 
j 5 j 4 4 0 33.3601 45.8827 30.4600 52.9400 64.8900 45.4600 68._1800 78JOQ_Q 58.2500 79.0000 86.9ITO 
/.OO |19.2354|38.7827|S0.7847|38.0000160.4800|72.1500|55.7300|76.3800|85.0900|69.8700|86.1700192.4400 
0.(14 1.6857 7.6962 L4.449l[ 2.3800 9.1600 16.7000 3.0200 11.1100 19.5400 3.6300 12.9800121.9800 
0.88 3 .04IR 11.0308 18.8999 4.8400 15.6300 25.0500 6.4800 20.3300 31.3200 8.6700 23.9200 36.1200 
0.8 丄337r 14.4980 24.2671 7.8800 22.5500 34.0000 12.1500 29.3200 42.2700 16.2200 36.6900 50.3200 
0.96 5.4690 17.7038 29.0339 11.4400 29.2900 41.9000 17.4800 39.5600 53.2000 24.2900 47.6900 61.6900 
J.00 7 .4346 I2I.0664I32.8773I15.2100I34.9300I47.8000I24.I400I47.290QI6I.0300I32.5800I58.5300I70.8300 
0.92 0.9739 4.9598 10.11041 0.9900 5.3300 112.06001 1.4600" 6.7400 12.3500 1.5800 6.9300 1 1 3 . 1 ^ 
.1.1549 11.7795 1.4400 7.7400 14.4100 2.1700 8.8200 16.3100 2.6000 10.6100 18.3100 
0.9 J.96 1 .407r 6.9267 13.43L2 2.1200 9.5000 18.1600 3.2900 11.7500 20.3600 3.6300 13.7300 23.1400 
_gj>g_ T g ^ 8.3392" 15.5719 T e S O O 11.6700 20.6300 4.3100 14.9600 25.4000 5.4900 18.3000 29.0900 
J.00 1.9718 9.7082 17.3038 3.5900 13.9700 24.0900 5.8000 118.2200129.19001 7.2700 122.4600 33.7600 
85 
ns = 0.8 r = 5 r = 10 r = 15 r = 20 
alpha (a) alpha (a) alpha (a) alpha (a) 




0.82 99.0494 99.4897 99.4897 99.9700 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 




0.84 97.0182 98.6592 99.0594 99.9200 99.9600 99.9600 100.000 100.000 100.000 100.000 100.000 100.000 




0.86 93.5161 97.0082 98.1989 99.6300 99.8300 99.9200 100.000 100.000 100.000 100.000 100.000 100.000 









0.90 75.2351 87.2223 91.5049 94.9200 98.1400 99.0100 99.2400 99.8100 99.9400 99.9000 99.9900 100.000 
1.00 80.5225 90.6015193.8144196.9600 98.9400 99.4700 99.6400 99.9600 99.9900 99.9700 100.000 100.000 
0.68 
0.76 
0.6 0.S4 48.1489 67.0803 76.7060 75.2100 88.2900 92.6500 90.1300 96.3900 98.1000 96.2300 98.8200 99.3600 
0.92 57.9748 75.7755 83.3700 85.2700 93.5300 96.2300 95.7300 98.5800 99.2800 98.6800 99.6300 99.8500 
1.00 65.4089181.1130187.5188190.4300 96.1000 97.8700 97.89(K) 99.3000 99.64()o|99.4700 99.9300 99.9700 
0.76 
0.82 17.6306 35.8915 47.5986 31.8400 53.9400 65.2300 46.3500 68.1200 78.0900 58.1800 78.3700 85.8200 
0.7 27.7066 48.7893 60.2662 49.7600 70.4700 80.0300 68.0500 85.0800 90.8400 80.1600 92.1300 95.7400 
0.94 36.6220 57.5946 68.75 L 3 62.8700 80.4800 87.6100 81.5100 92.3600 95.6600 90.6700 96.9100 98.4600 
1.00 143.2689 64.6282 74.7673171.8100186.7800 92.1400l 88.3900 95.7300 97.8700195.4200 98.5400 99.3"!^ 
0.84 3.7623 111.8771119.83191 5 . 1 8 ^ 15.7400 25.2700 6.6700 19.4700 30.7600 8.5900 23.4700134.6000 
20 , 0821 2 9 . 8 3 7 9 12 .4800 2 9 . 4 9 0 0 4 1 . 4 4 0 0 18 .1200 3 9 . 0 1 0 0 5 2 . 1 0 0 0 2 4 . 3 6 0 0 4 6 . 9 1 0 0 59 . 7600 
O.S 11 A&69 2 7 . 6 6 6 6 3 9 . 0 0 3 4 2 1 . 5 8 0 0 4 2 . 8 0 0 0 5 5 . 4 0 0 0 32 . 2800 5 6 . 3 3 0 0 6 8 . 4 2 0 0 4 3 . 0 4 0 0 66 . 3800 7 6 . 6 1 0 0 
0.96 15.8511 34.1939 46.6827 30.5800 53.3400 65.6400 45.4800 69.0900 79.5300 58.5100 79.0100 86.9600 
J.00 119.8879140.6266153.1278138.8900 62.4300 73.2400 57.3200 77.8500 86.1600 70.1600187.1800192.4^ 
0.92 1.5609 6.6640 12.7276 1.7400 7.8900 14.5000 2.3300 8.7200 16.1100 "2.2700 9.6800 118.0100 
X g ^ _9j)154_ 16.5099 2.8900 11.6500 19.8200 3.9000 14.0100 23.9700 5.2300 16.5000 26.7200 
0.9 _0,96 3.0221_ 11.4480 1441 4.7100 15.6800 25.9800 6.5300 20.3800 31.7600 8.6400 24.4300 37.1200 
0.98 "3.9532 13.5308 22.7682 6.9700 20.6800 32.1200 10.1700 26.8800 40.0900 13.1700 33.1600 46.3800 
1.00 4.6942 16.4848 26.3938 8.9400 25.1900 37.3000 14.2600 34.1900 47.8000 19.5200 41.4300 55.45001 
86 
7tN = 0.9 r = 5 r = 10 r = 75 r ^ 20 
alpha (a) alpha (a) alpha (a) alpha (g) 
Rq RA 1% 5% 10% 1% 5% 10% 1% 5% 10% ；% 5% JQVo 
0.28 ~ 
0.46 ^^^^^^ 
0.1 0.64 ~~~ 
0.82 















LOO 198.9600199.5400199.73()o| 99.99001 lOQ.OOol lOO.OOol lOO.OOol lOO.OOol 100.0001100.000 ll 00 . 0001 IQQ . ^ 
0.60 
0.70 
0.5 0.80 一 
0.90 




0.92 90.8200 95.9500 97.3900 99.4100 99.8000 99.9400 99.9800 100.000 100.000 100.000 100.000 lOO.QQO 




0.94 79.6100 89.3100 93.0500 96.5300 98.8900 99.3600 99.5900 99.9600 99.9800 99.9700 99.9900 J O n ^ 
1.00 184.8500192.6400195.2800198.2600199.4500199.7400199.8600199.99001100.000199.9900丨 lOO.OOol 1 0 0 ^ 
0.84 
0.88 
0.8 0.92 42.7300 62.6200 72.8400 69.1000 84.4800 90.0300 85.7400 93.9900 96.6500 93.3200 97.7800 98.7900 
0.96 53.7400 72.9900 81.2400 81.4800 91.6300 95.2400 93.6000 97.8300 98.7600 97.8400 99.4500 99.7900 
1.00 61.4600 78.9700185.5800188.3800195.3600 97.2900 97.0000 99.1700 99.6200 99.2700 99.8800 9 9 . 9 ^ 
0.92 3.4500 11.7100120.00001 5.1100 15.9300125.45001 6.5000 18.8500 29.5100 "S.ISOO 122.4400133.2900 
‘ 0.94 6.8700 20.0900 30.7300 12.8500 29.8200 42.4400 17.3800 38.1500 51.1600 23.9200 45.4600 58.5700 
0.9 0.96 11.9500 27.9500 39.8600 21.8900 43.4300 56.4500 32.1200 55.9300 67.6300 41.8800 65.5200 76.5900 
0.98 16.5000 35.2600 48.0700 31.5700 54.9800 67.2800 45.5400 68.8800 79.0100 57.4900 79.1300 87?1400 
1.00 20.6200 41.7000 54.8600 40.5900 64.1200 74.9000 57.2500 78.4500 86.7800 70.9900 87.4800193.1000 
87 
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